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CHAPTER 1 
INTRODUCTION 


o eee eee 


Section |. GENERAL 


|. Scope 

a. These instructions are published for the infor- 
mation and guidance of the personnel to whom this 
equipment is assigned. They contain information 
on the operation and maintenance of the vehicle and 
descriptions of the major units and their functions 
in relation to the other components of the vehicle. 
They apply only to the Truck, Fork Lift, Gasoline 
(Vaughan—-“TAW”’), and are arranged in four 
chapters. Chapter 1, Introduction; chapter 2, Oper- 
ing Instructions; chapter 3, Maintenance Instruc- 
: and chapter 5, Repair Instructions. | 


-...- 


b. Technical Manuals and other publications ap- 
plicable to the vehicle covered by this manual are 
listed in the reference section at the end of this 
manual. | 


2. Records 

Using personnel will make use of the following 
maintenance forms and records in the performance 
oí prescribed operations: 

a. WD AGO Form 460 (Preventive Maintenance 
Roster). This form will be used to schedule and 
maintain a record of vehicle maintenance operations. 

b. War Department Form 48 (Driver’s Trip 
Ticket and Preventive Maintenance Service Rec- 


ord). This form, properly executed, will be fur- 
nished the operator when his vehicle is dispatched. 
The operator will complete in detail appropriate 
parts of this form. The reverse side of the form 
contains the operator's preventive maintenance serv- 
ice reminder schedule. 

c. WD AGO Form 461 (Preventive Maintenance 
Service and Technical Inspection Work Sheet for 
Wheeled and Half-track Vehicles). This form will 
be used for all weekly and monthly maintenance 
services and all technical inspections. 


d. WD AGO Form 468 (Unsatisfactory Equip- 
ment Report). This form will be used to report 
unsatisfactory conditions found in equipment. 


e. WD AGO Form 478 (Modification Work Or- 
der). This form will be used whenever a modifica- 
tion is made on the vehicle. 


3. Orientation 

Throughout this manual the use of the terms “left,” 
“right,” and “front” must be understood to avoid 
confusion when following instructions. “Left” and 
“right” will be considered in relation to the operator 
standing on the platform ready to operate the ve- 
hicle. The fork lift carriage and mast assembly will 
be considered the “front” of the vehicle. 


Section Il. DESCRIPTION AND TABULATED DATA 


4, Description 


a. GENERAL. The truck, fork lift, covered in 
this manual is designed to hoist, handle, transport, 
tilt, and stack materials to desired height and posi- 
tion. The vehicle differs from the conventional type 
in that it is operated with the operator in a standing 
position. It is powered by a single cylinder, four- 
cycle, air-cooled, L-head gasoline engine. The ve- 
hicle is equipped with four clutches and gears, en- 
closed within a case, which perform the same duty 
as a transmission in a conventional vehicle. The two 
clutches on the right side of the case control the for- 
ward and backward movement of the vehicle. Those 


on the left side control the raising and lowering of 
the fork lift carriage and mast. Power is transmit- 
ted through the clutch mechanism and drive axle 
housing unit to the driving wheels. Power is also 
transmitted through the clutch mechanism and gear 
case unit by means of chains and sprockets for oper- 
ation of the fork lift tilting carriage and mast as- 
sembly. Three levers mounted on the top right side 
of the control housing control the forward and back- 
ward movement of the vehicle as well as raising, 
lowering, and tilting of the fork lift carriage and 
mast, The steering hand wheel located on the top 
left side of the control housing controls the direc- 
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Figure 1. Right front % view of vehicle. 
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Figure 2. Left rear % view o 
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tion of the velncle by means of a chain connected 
between a sprocket at the base of the steering shaft 
and a sprocket secured to the steering wheel fork 
shaft. 

b. Lirr MECHANISM. The lift mechanism is 
operated by engine power. The lift is controlled by 
means of a lift control lever located on the control 
housing in a quadrant situated to the operator's 
right. The load is lifted by two steel forks attached 


to a carriage plate which travels on steel masts. En- - 


gine power is transmitted to the carriage plate with 
its forks, by means of two clutches. One clutch is 
for lifting the load and the other clutch is for lower- 
ing the load. Engaging either clutch transmits en- 
gine power to a driving sprocket on which is a link 
chain. This chain passes over sprockets on the 
masts and the ends are secured to the carriage. The 
engine power therefore passes through either of the 
clutches to the chain and then to the carriage which 
carries the forks. Automatic stops prevent the load 
from being lifted too high or from being lowered 
so far as to hit the floor. 


c. TiLTr Mecuanism. The load is tilted by en- 
gine power which is applied by a tilt control lever 
located on the control housing in a quadrant situ- 
ated to the operator’s right. The tilt mechanism 
consists of a power take-off at the engine which 
operates whenever the engine is being operated. 
This power take-off operates two friction wheels by 
means of a Vee belt. These friction wheels also 
rotate whenever the engine is being operated. The 
tilt control lever brings one or the other of these 
friction wheels into contact with a friction drum. 
The friction drum operates a chain which actuates 
a worm and two gears that are in constant mesh 
with two tilt racks. One end of both tilt racks is 
secured to the masts. The friction wheels and the 
friction drum act as a clutch so that if one of the 
wheels is in contact with the drum the gear operates 
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Figure 4. Clutch assembly. ‘ 


on the tilt rack teeth and moves the mast to the rear. 
If the other friction wheel is in contact with the 
friction drum the tilt rack would move the mast to 
the front. Automatic stops on the control linkage 
prevent the load from being tilted too far forward 
or backward. 

d. WitreLs, The two solid-tired driving wheels, 
keyed on tapered driving axle shafts, are gear driven 
through a bevel gear, intermediate gear, and a dif- 
ferential. The dual solid-tired wheel is the steer- 
ing wheel. 

e. CLUTCHES (fig. 4). Gear shifting is eliminated 
by the use of four multiple disk clutches. The four 
clutches are located in a case bolted to the engine. 
Two of these clutches control the forward and re- 
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Figure 5, Width and turning radius chart. 
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OVERALL HEIGHT NOT EXTENDED 83” 


MAXIMUM LIFT 9” 


verse motion of the vehicle. The two remaining 
clutches control the lifting and lowering of the load 
carriage. 

f. IDENTIFICATION. The vehicle identification is 
located in the center of the rear body panel in front 
of the operator. 


5. Tabulated Data 


a. VEHICLE SPECIFICATIONS, 
Height overall, not extended. 83 inches. 


Length overall, excluding 
Git Tor obese cabe 64 inches, 
Lift fork size: 
Standard fork.......... 4 by 30 inches. 
Special Lork ossssscarss 4 by 36 inches. 
jbl eevee eee rey ree tee Solid rubber, 
O ue oe bee ven ees 16 hy 3% x 12% 
inches. 
A oe oem eae 15° back. 
3° forward, 
WOE siastosensadsx edt 3,100 pounds, 
NV NGC] DOSE ssrersrersurerri 45 inches. 
Wheel size: 
Front (Traction)....... 16 by 3% inches, 
Rear (Steering)........ 8% by 4 inches, 
dual, 
Turning radius, overall....., 59 inches, 
Turning radius at steering 
WHEE) 0c iis sd cueuren s 50 inches, 
6 
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Figure 6. Height and length chart. 


45" WHEEL BASE 
64" 


Width: 

DOVEPG! .n22hu fevevew xe 337% inches. 

Of machiñe.somsoscrcós 32 inches. 

OF DUO Forks... aceras S to 32 inches 

(adjustable). 

Engine: 

MAKE: ntcemenaeee ese pes Vaughan. 

VOC. 5 gt: 6 a.  dpeenat acs, co2 Air cooled. 

Model ........ ee aa end TAW. 

Number of cylinders.... 1. 

o .oee: ore 3-946 Sache d 334 inches. 

Horsepower owe vevaccc 6. 
Clutch: 

Make escorts cs Vaughan. 

Model Luiiosa risas TAW. 

Quantity usedo....o..... 4. 

AVE: econ Disk in oil. 
Gearcase: 

MARE suas ana Vaughan. 

Modél 23 4:2i00ki-0<00b< TAW. 
Carburetor: 

Make and model........ Tillotson, YC4A. 

Make and model........ Stromberg, UR 34. 
Magneto: 

MONG isa rr Eisemann or Wico. 

LIME reis rd Impulse coupling. 
Steering gear: 

DANS: sat Vaughan. 

LP ran Handwheel and 
' chain. 


-eare 


Tilt mechanism : Speed of lito 
MaKe oixkeasicaeeecnes Vaughan. Lift. maximum. ..ccceceeee. 
TUBE A Rack and pinion, i 

ay a ` penan Load capacity.............o 
Lift mechanism: 
Make 1... E Vaughan. c. CAPACITIES, 
ESPE sario Mechanical (chain). GONE seis asas ti iuir 
Wheel size: Oil: 
5 A hoy oZ inmclros i 
DEVE serari inean 16 by 312 inches. Clutch case oo... eee 
SO S13 by 4 inches, , ' 
— i dela ia a Drive axle housing. ..... 
dual. Til 
am eee ilt worm case. ........ 
PERFORMANCE DATA. 
Sneed of vehicle, forward Crankcase ....o...oo.... 
or in TEVETSE. . 0... eee sees 4 miles per hour. Water in muffler........... 
Section Ill. EQUIPMENT 
6. Vehicle Accessory 
Item Number carried Where carried 


Crank, starting 


Fire extinguisher 


Right side of 
- rear body panel. 


Right side of 
rear body panel. 


TT 


25 feet per minute, 
y feet to underside. 


2,000 pounds, 


3% gallons. 


3 quarts. 
2 gallons. 


2h pint. 
3 quarts. 


2 quarts. 


CHAPTER 2 


OPERATING INSTRUCTIONS 


Se 
Section |. GENERAL 


7. Scope this vehicle. It contains information on the opera- 
This chapter contains information for the guidance tion of the vehicle as well as description and location 
of the personnel responsible for the operation of of the controls and instruments. 


Section Il. SERVICE UPON RECEIPT OF VEHICLE 


8. Purpose on the fork fits in one of the holes in the carriage. 
When a new or reconditioned vehicle is first re- The distance between the forks is governed by car- 
ceived by the using organization, it is necessary for riage hole in which the fork pin is inserted. Ad- 
second echelon personnel to determine whether or Just distance between forks to suit load to be lifted. 
not the vehicle will operate satisfactorily when placed (See fig. 3.) 
in service. For this purpose, inspect all assemblies 
and equipment to see that they are in place and cor- 
rectly adjusted. In addition, perform a run-in test 
of at least 2 hours as directed in AR 850-15, ac- 
cording to procedures in paragraph 10 of this 
manual. 


9. Correction of Deficiencies 
Deficiencies disclosed during the course of the run- 
in test will be treated as follows: 


a. Correct any deficiencies within the scope of the 
maintenance echelon of the using organization be- 
fore the vehicle is placed in operation. 

b. Refer deficiencies beyond the scope of the 
maintenance echelon of the using organization to a 
higher echelon for correction. 

c. Bring deficiencies of serious nature to the at- 
tention of the supplying organization. 


1. Lift forks. 2. Shipping straps. 


10. Run-in Test Figure 7. Front of vehicle showing forks in shipping 


osition, 
a, PRELIMINARY SERVICES. (1) Inspection for á 


shipping damage. Inspect vehicle for shipping dam- 
age such as dents in the body, broken chains, and 
bent or broken controls. 


(4) Engine. Before starting a new engine, re- 
move the spark plug and insert about a tablespoon- 
ful of engine oil into cylinder. Crank engine to dis- 

(2) Starling crank. See that the starting crank tribute the oil over the cylinder walls ; then reinstall 
is in its proper place on right side of rear body plug, 


panel. (See fig. 9.) (5) Fire Extinguisher. See that portable fire ex- 


(3) Lift forks. Cut shipping straps (Fig. 7) and tinguisher is present, fully charged, and in good con- 
install each lift fork so that the hook on the upright dition. Test it momentarily for proper operation, 
of fork fits over the top of the carriage and the pin and mount it securely, 


(6) Fuel, oil, and water. Will fuel tank (capacity 
3% gals.). Inspect tank and fuel lines for leakage, 
and open fuel shut-off valve underneath sediment 
bowl. Inspect oil level in crankcase, tilt worm 
housing, gearcase, and clutch, See that muffler con- 
tains 2 quarts of water. Allow room for expansion 
in fuel tank. If there is a tag attached to filler con- 
cerning engine oil in crankcase, follow instructions 
on tag before operating vehicle. 
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1. Filler cap knob spring. 3. Filter screen. 
Filler cap knob. 4. Filler cap. 


Figure 8. Fuel tank filler cap. 
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(7) Fuel filter. Inspect fuel filter for good con- 
dition and for secure mountings and connections. 
Drain sediment bowl; if dirty, remove and clean 
bowl and filter element. 

(8) Assemblies, belts, and chains. See that as- 
semblies, such as carburetor, magneto, and air 
cleaner are in good condition and securely mounted. 
See that drive belt, tilt power take-off drive chain, 
and lift chains are in good condition and properly 
adjusted. 

(9) Electrical wiring. See that electrical wiring 
is in good condition, securely connected, and prop- 
erly insulated. 

(10) Tires. See that all tires are in good condi- 
tion, Remove objects lodged in the rubber treads 
and inspect for damage. 

(11) Wheel nuts. See that all wheel mounting 
nuts are present and secure. 

(12) Lubricate. Perform a complete lubrication 
f the vehicle covering all intervals according to the 


instructions on the War Department Lubrication 
Order. Omit any units covered in previous pro- 
cedures. 

(13) Tilt mechanism. Inspect all rods, connec- 
tions, and linkage for looseness and damage. Per- 
form all adjustments. Inspect automatic stops for 
proper operation. 

(14) Lift mechanism. Inspect all rods and con- 
nections for looseness and damage. Perform all ad- 
justments. Inspect automatic stops for proper oper- 
ation. 

(15) Steering mechanism. Inspect and, if neces- 
sary, adjust steering chain. 

(16) Choke. Be sure choke opens and closes 
fully in response to operation of choke control. 

(17) Engine warm-up. Start engine, noting any 
tendency toward hard starting. 

(18) Leaks, general. Look in engine compart- 
ment and on ground under vehicle for fuel, or oil 
leaks. Inspect clutch and transmission case and 
drive axle housing for oil leaks. 

b. Run-IN Test. Perform the following serv- 
ices during the run-in test of the vehicle. 

(1) Brakes. With vehicle in motion release brake 
pedal and observe for smooth and effective braking. 
Vehicle should stop within reasonable distance, 
without side pull and without skidding. 

(2) Lift mechanism, Operate the lift mechanism 
clutches. Clutch should operate smoothly ; fork lift 
carriage should come to an automatic complete stop 
on both the upward and downward lift. 

(3) Tilt mechanism. Operate the tilt mechanism. 
Mast assembly should tilt correctly and automatic 
stops should operate on both the back and forward 
tilt. | 

(4) Motion control clutches. Be sure that for- 
ward and reverse clutches operate smoothly and 
without drag. 

(5) Steering. Observe steering action for bind- 
ing or looseness. 

(6) Engine. Observe for backfiring, misfiring, 
and other abnormal engine operating characteristics, 
such as lack of power (or acceleration), stalling, 
overheating, or lack of response to controls. 

(7) Unusual noise. Be alert throughout run-in 
test for any unusual noise from lift and tilt mech- 
anisms, clutches, transmission case, drive axle or 
wheels that might indicate looseness, damage, wear, 
inadequate lubrication, or broken parts. 


Il. Used Equipment 
Perform services in accordance with instructions in 
paragraph 10. 


Section Ill. 
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Lt. Tilt control lever. $. Brake pedal. 
2. Lift control lever. 9. Brake rod. 
3. Motion control lever. 10. Brake hold-down catch. 
4. Gasoline tank filler cap. 11. Brake spring guide. 
5. Starting crank. 12. Choke control handle. 
6. Engine oil filler plug. 13. Ignition switch. 
7. Accelerator pedal. 14. Steering hand wheel. 


Figure 9. Controls on rear of vehicle. 


12. Controls (Fig. 9) 

a. GENERAL. The vehicle controls include all 
operating levers, pedals and other controls located 
at the operator's platform. The operator stands on 
this platform to control the vehicle and the tilt or 
Jift mechanisms. 

b. IcniTION SwitcH (fig. 9). The push-pull but- 
ton type ignition switch is located on the left side 
of the rear body panel above the choke control 
handle. The switch button is pushed in to complete 
the ignition circuit between the magneto and the 
spark plug. The button is pulled out to break the 
circuit. 

c. CHOKE CONTROL HANDLE (fig. 9). The choke 
rod is used to operate the carburetor choke valve 
when starting a cold engine. The choke control 
handle is located on the left side of the rear body 
panel below the ignition switch. Pulling the choke 
control out closes the choke valve and provides a 


CONTROLS AND INSTRUMENTS 


rich mixture to the engine cylinder, Releasing the 
choke control handle opens the choke valve and pro- 
vides a normal operating mixture to the engine 
cylinder. 

d. Brake Pepat (fig. 9). This vehicle is equipped 
with a deadman brake. The brake pedal, located on 
the left of the operator’s platform, provides a mean; 
of releasing the brake. The normal position of the 
pedal is up; in this position the brakes are applied, 
Depress the pedal to release the brake. 

e. ACCELERATOR PEDAL (fig. 9). The accelerator 
pedal is located on the right side of the operator's 
platform and controls the speed of the engine. De- 
press the pedal to increase engine speed. Release 
pedal to decrease engine speed. 

f. Motion ConNrTrOL LeEver (fig. 9). The motion 
control lever, the right most of the three levers lo- 
cated on top of the control housing, is used to apply 
engine power to the driving wheels. This lever en- 
gages one clutch to provide forward motion of the 
vehicle and another similar clutch to provide back- 
ward motion of the vehicle. Push lever forward for' 
forward motion and pull lever back for reverse mo- 
tion as indicated by letters “F” and “R.” (See 
fig. 13.) Lever is in neutral when it is midway be- 
tween forward and reverse positions. 


g. TiLT CownTROL Lever (fig. 9). The tilt control 
lever, the left most of the three levers located on. 
top of the control housing, is used to apply engine 
power to the tilt mechanism. Push lever forward for 
forward tilt and pull lever back for backward tilt 
as indicated by letters “A” and “B.” (See fig. 13.) 
Lever is in neutral when it is midway between let- 
ters “A” and “B.” 

h. Lirr Controt Lever (fig. 9). The lift control 
lever, the center lever of the three levers located on 
top of the control housing, is used to apply engine 
power to the fork lift carriage. Push lever forward 
to lower fork lift carriage and pull lever back to 
raise fork lift carriage as indicated by letters “D” 
and “U.” (See fig. 13.) Lever is in neutral when 
it is midway between letters “D” and “U.” 


1. STEERING HAND WHEEL (fig. 9). The steer- 
ing hand wheel, located on left side of top of con- 
trol housing, controls the direction of the vehicle. 

J. STARTING CRANK (fig. 9). The hand starting 
crank, used to start the engine, is carried on the 
lower right side of the rear body panel. 

k. Back Rest (fig. 3). A back rest in front of 
the masts prevents the load from falling backward 


O 


when the mast is tilted. 

l. BRAKE Pena Hotp-Down Caren (fig. 9). 
This catch, located below the brake spring guide on 
the lower left side of the rear body panel is used to 
secure the brake pedal in a released position. Step 


on brake pedal and place catch against bottom of 
brake spring guide. 


13. Instruments 
No instruments are used on this vehicle. 


Section IV. OPERATION UNDER USUAL CONDITIONS 


14. Vehicle Operation 


a. GENERAL, Before starting the vehicle perform 
the betore operation service given in paragraph 23. 


Figure 10. Cranking the engine. 


D. STARTING ENGINE. (1) Be sure that the tilt 
control, motion control, and lifting control levers 
ere in an upright (neutral) position. 

(2) Step on brake pedal to release the brakes and 
apply the brake pedal hold-down catch so that the 
pedal will be held in its released position. 


(3) Push the ignition switch button in. 


(4) Remove the starting crank from its holder 
and insert it into the engine flywheel so that the jaw 
engages the end of the engine crankshaft. Grasp 
the handle with the thumb back of the handle and 
pull up slowly, standing as shown in figure 10. Do 
not spin or turn the crank completely around, The 
vehicle is equipped with an impulse starter, a nor- 
mal steady pull could start the engine. If the en- 
gine is cold, pull out the choke control handle for 
One turn of the starting crank and choke on the in- 
take or suction stroke. 

Note. If the engine does not start after five or six at- 


tempts refer to paragraph 27 on engine trouble shooting. 
Determine and remedy the cause. 


(5) Operate the engine for 3 or 4 minutes at fast 
idle in order to warm it to opérating temperature. 


c. PLacinG Venice IN Motion. (1) The op- 
erator’s position on the vehicle depends upon the 
direction in which it is to be driven. When mov- 
ing forward, the operator stands so that his body’ 
is parallel to the face of the machine. (See fig. 11.) 
When traveling backward, the operator places his 
right hip against the truck so that his body is at an 
angle of about 30°. (See fig. 12.) 


(2) Mount the vehicle and stand with the left 
foot on the brake pedal and the right foot on the 
accelerator pedal. 

Note. When the brake pedal is depressed the brake pedal 
hold-down catch should automatically release; if it does not, 
release the catch manually. 

(3) Move the lift control lever to “D” to lower 
or to “U” to elevate the fork lift carriage until the 
lift forks are from 2 to 4 inches from the ground. 
Accelerate the engine slightly. 


(4) Move the tilt control lever to “B” to tilt the 
mast assembly backward. 

(5) Move the motion control lever to “F” to 
move the vehicle forward; move the lever to “R” 
to move backward. 


Note. For increased visibility and safe operation, travel 


in reverse whenever possible, especially when transporting 
a load. 


Caution: Never operate the vehicle at top speed. 


d. STOPPING VEHICLE. (1) Release the brake 
pedal to check the speed of or stop the vehicle. This 
applies the brakes on the driving wheels, 


(2) Never operate motion control lever to use 
clutch as a brake. 


(3) Set motion control lever in “neutral” after 
vehicle is stopped. ` 

e. STOPPING ENGINE. Move the ignition switch 
button outward as far as it will go. 

f. Loapinc VenictE, (1) Move the vehicle to 
where the load is to be picked up and then raise 


or lower the lift forks to the level necessary to pick 
up the load. ] 
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Figure 12, Operators position driving 
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I. Tilt control lever. 
2. “Back” position. 
2. “Ahead” position. 
Lift control lever. 
=. “Down” position. 
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6. “Up” position. 

7. Motion control lever. 
8. “Forward” position. 
9. “Reverse” position. 


Figure 13. ‘Control quadrant and levers. 


Note. Approach the load from the front and square 
with the load. 

(2) Move the tilt control lever to “A” position 
and move the vehicle so that the lift forks are ‘in 
the pallet or under the load. The load should fit 
2s close to the carriage heel as possible. 

(3) Raise the load by moving lift control lever 
to “U,” then move the tilt control lever to “B” to 
tilt the load backward. 

g. OPERATING LoaDED VEHICLE, (1) Travel 
with the load 2 to 4 inches from the ground. Do 
‘not raise, lower or tilt the load while traveling. 

(2) Never allow a load to descend by gravity; 
serious damage to chains may result. Lower fork 


lift carriage by moving the lift control lever for- 
ward; this permits the automatic stop to check the 
descent. If the carriage descends of its own weight, 
the carriage shoes will drift to the cross member 
stop, causing a sudden stop and the chain drive 
sprocket will tend to coast and take up all the ten- 
sion of the tension spring. If this happens, raise 
the carriage about 1 inch before tilting the mast 
assembly to prevent the chain from jumping a 
sprocket or breaking below the lift sprocket. 


h. DerosirinG Loap. (1) Move lift control 
lever to bring load to required level for unloading. 


(2) Place the load and then move the tilt control 
lever forward to free forks. 


Section V. OPERATION UNDER UNUSUAL CONDITIONS 


15. Extreme Heat 


a. Operation. Avoid unnecessary idling of the 
‘engine. Remove the four side body plates to assist 
in cooling the engine. 


b. Luprication. Lubricate the engine, clutches, 


and drive axle housing in accordance with War De- 


partment Lubrication Order for hot weather lubri- 
cation. Frequently inspect the amount of lubri- 
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cant in these units and replenish if necessary, 

c. MurrLErR, Keep mutiler filled with 2 quarts 
of water. 

d. ADJUSTMENTS, 
in proper adjustment, 


Keep tilt and lift mechanism 
(See pars. 73 to 75.) 


16. Extreme Cold 


a. Furr, Use a winter grade of gasoline to re- 
duce starting difficulties. Keep the gasoline tank 
full to avoid accumulation of condensation. 


b. Lusrication. Follow instructions on War 
Department Lubrication Order and in paragraph 
20. 

C. ELECTRICAL SYSTEM. 
magneto breaker points. 
all connections. 
plug. 


Inspect, clean, and tighten 
Clean, adjust, or replace the spark 
Test the timing. 

d. FueL System. Remove and clean the sedi- 
ment bowl and filter element daily. Adjust the 
carburetor to a richer fuel mixture. 


e. Brakes. Brake bands, particularly on new 
Section VI. 
18. Methods and Tools 


a. Using an axe or sledge, break the magneto, 
carburetor, engine, and clutch. Remove the wheels 
and destroy the wiring and chains. 


Inspect and clean the. 


vehicles, tend to bind when they are cold. Park 


the vehicle with the brake released to prevent seiz. | 


ing. Block the wheels to prevent movement of the 
vehicle. 

f. OPERATION. Start the engine and maintain 
the engine speed at a fast idle for 5 minutes, Op- 
erate the lift mechanism and if it does not operate 
freely lubricate in accordance with instructions op 
War Department Lubrication Order. Repeat this 
procedure with the tilt mechanism. If steering gear 
mechanism binds or is hard to operate, inspect ad- 
justment and lubricate in accordance with instruc- 
tions on War Department Lubrication Order. 


g. Murrier. Drain water from muffler when 
temperature reaches 32° F. 


17. Special Conditions 
The vehicle is designed to operate on hard surfaces 
only; because of its ground clearance and wheel 


size, it will not operate on loose dirt, sand, cinders, 


gravel, or mud. 


DEMOLITION TO PREVENT ENEMY USE 


b. Break the glass sediment bowl and ignite the 


gasoline. 


c. Destroy identical parts on all similar vehicle 


to prevent enemy use by salvage or cannibalization. 


— m 


CHAPTER 3 
MAINTENANCE INSTRUCTIONS 
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Section I. 


19. Scope 

This chapter contains information for the guidance 
of the personnel of the using organizations re- 
sponsible for the maintenance (first and second 
echelon) of this vehicle. It contains information 


GENERAL - 


needed for the performance of the scheduled lubri- 
cation and preventive maintenance services as well 
as descriptions of the major systems and units and 
their functions in relation to other components of 
the vehicle. 


Section Il. LUBRICATION 


20. Lubrication Order 

a. \WDLO 6004 (fig. 14) prescribes first and sec- 
ond echelon lubrication. 

b. A War Department Lubrication Order is placed 
on this vehicle and is to remain on it at all times. 
If the vehicle is received without a War Depart- 
ment lubrication order, the using organization should 
immediately requisition a copy in conformance with 
instructions and lists in FM 21-6. 

c. Instructions on the War Department Lubrica- 
tion Order are binding on all echelons of mainte- 
nance and there shall be no deviations. 


d. Lubrication intervals specified on the War De- 
partment Lubrication Order are for normal oper- 
ating conditions. Reduce these operating hour inter- 
vals during high or low temperatures, periods of high 
speed, operation in sand or dust, immersion in water, 
or exposure to moisture, any one of which may 
quickly destroy the protective qualities of the lubri- 
cant and require immediate lubrication to prevent 
damage or failure. 

e. Lubricants are prescribed in the “KEY” on 
the War Department Lubrication Order in accord- 
ance with three temperature ranges, “above +32° 
PL tag! F too E” and “below 0° F.”. The 
time to change grades of lubricants is determined 
by maintaining close observation on operation of the 
vehicle during the approach to change-over periods, 
Sluggish starting may he an indication that lubri- 
cants are thickening and a warning to change to 
grades prescribed for the next lower temperature, 
Change grades of lubricants only when air temper- 
atures are consistently in the next higher or lower 
range. 


21. Detailed Lubrication Instructions 

a. LUBRICATION Egurpment. Each vehicle is 
supplied with lubrication equipment adequate for 
its lubrication. Clean before and after use. Operate 
lubricating guns carefully to assure a proper appli- 
cation of the lubricant. 

b. Points OF APPLICATION. Lubrication fittings, 
grease cups, oilers, and oil holes may be located by 
reference to the War Department Lubrication Or- 
der. Clean them and the surrounding surfaces be- 
fore applying lubricant. 

c. CLEANING AND WasHinG. Use solvent, dry 
cleaning, or oil, fuel, Diesel, to clean or wash all 
parts. Use of gasoline for this purpose is prohibited. 
After cleaning, dry all parts thoroughly before ap- 
plying lubricant. 

d. Coup WEATHER LUBRICATION (OF. TO 
65°F.) (1) General. Operation of this vehicle at 
subzero temperatures presents problems that require 
special precautions. Careful lubrication by mainte- 
nance personnel is required if damage or failure 1s to 
be avoided. 

(2) Keeping crankcase oil fluid. Give preference 
to the following in the order listed: 

(a) Store the vehicle in a heated enclosure. 


(b) When the engine is stopped, drain the oil 
while hot and store in a warm place until the vehicle 
is to be operated. If warm storage is not available, 
heat the oil before reusing. 

Note. Heat only to a temperature at which the bare 
hand can be immersed without being burned. Attach a tag 
to the steering hand-wheel containing a warning to per- 
sonnel that the crankcase is empty. 


(c) Crankcase oil will be diluted with engine fuel. 


E 


Use the following procedure to provide properly 
diluted oil for cold starting. Below o°I^, replenish 
With 214 quarts of OF. Add 34 quart of engine fuel 
to bring oil level to test cock. Operate engine 5 min- 
utes to mix oil and fuel. Maintain level by adding 
engine fuel. Drain crankcase at each shut-down pe- 
tiod of § hours or more and refill as prescribed 
above, 

(d) The presence of a large percentage of light 
dilutent will increase oil consumption and, for that 
reason, the oil level should be inspected frequently. 

€. INDIVIDUAL LuBrication Nores. The follow- 
ing instructions supplement the notes on the War 
Department Lubrication Order: 

(1) Steering wheel bearings. At specified inter- 
vals, remove wheel from steering fork, wash bear- 
ings, axle, and inside of hub; and dry thoroughly. 
Do not use compressed air. Inspect bearings and re- 


place if damaged, Lubricate bearings and pack 
reservoir between the inner and outer bearings 
each wheel about two-thirds full with WB g 


the 
of 


f Tease, 

Protect the bearings from dirt and immediate] 
reinstall bearings and wheel, 4 
(2) Magneto cam oil pad (Wico only), Semi 


annually remove pad and squeeze and work into it 
some CO. Then oil magneto in accordance with 
instructions on WDLO 6004. 


f. Rerorrs AND Recordos. (1) Report unsatis. 
factory performance of equipment and lubricants on 
WD AGO Form 468 (Unsatisfactory Equipment 
Report), in accordance with instructions on the 
form. 


(2) A record of lubrication may be maintained 
in the WD AGO Form 460 (Preventive Main- 
tenance Roster). 
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No.6004 


WAR DEPARTMENT O LUBRICATION ORDER 


WAR DEPARTMENT 


Clean Fittings before lubricating. Lubricate 
after washing. 


Clean parts with SOLVENT, dry-cleaning or 
OIL, fuel, Diesel. Dry before lubricating. 


Figure Operating 
Lubricart © Moun 


15 Control Handle Segments CG 48 
Coat segment 


16 Steering Gear Case GO 192 


Remove plete teep oil level 
with top of geer 


15 “Control Levers OE 48 
17 Tilt Worm Case GO 48 


Chect level 


17 Tilt Worm Case Drain 1248 
Drein end refill Cap. Y pr. 
(See Geer Case Note) 


18 Motion and Lift Control OE 48 
Bell Crank 
19 Air Cleaner OE 48 
Wash and reoil (See Note) 
Foot Accelerator Bracket OE 48 
Magneto (SAE 10) OE 192 
[Some models. remove one of 
2 plugs. fill to plug level hole) 
Crankcase Fill OE 
Crankcase Level Cock 8 


heck level 


Brake Pedal Shaft OE 48 
Steering Shaft Bearing OE 192 


Re:se collar to expose bearing 
[On models equipped with 
fitting use CG) 

Steering Chain 

Wash and oil 

[Remove floor plata) 


Steering Wheel Bearings WB 1248 


Remove, clean and repack 


Steering Fork Bearing WB 1248 
Remove, clean and repack 


Crankcase Drain 48 
Drain and refill Cog. 3 qt. (See Note) 


LUBRICANTS LOWEST ANTICIPATED AIR TEMPERATURE | 


Clutch Housing SAE 30 


TRUCK, FORK LIFT 


MOBILIFT MODEL TAW (GAS) 
(VAUGHAN MOTOR COMPANY) 


Requisitionreplacement Lubrication Orders 
from the Warehouse Equipment Parts Divi- 
sion, Columbus ASF Depot, Columbus, Ohio. 


| Other Points | SAE 30 


GO—LUBRICANT, geer, 
universal SAE 90 
CG—GREASE, general | Not | 
purpose 


AIR CLEANER—Remove filter element, wash 
Saal dry end oil with used crankcase oil 
or 


CRANKCASE—Drein only when hot. Refill to 
prescribed level, If equipped with magnetic 
drain plugs, deen before replecing. Below 0°F. 
replenish with 2/4 qt. of OF SAE 10, Add Y, 
g. motor fuel to bring oil level to test cock. 

un engine 5 minutes to thoroughly mix ofl and 
fuel. Maintain level by adding motor fuel, Drein 
crankcase at each shut down period of 5 hours 


or more and refill as prescribed above. 


GEAR CASES—Drain only when hot. Fill to 

prescribed level. If equipped with magnetic 

drain plugs, clean before replacing. 

OIL CAN POINTS—Every 48 hours, lubricate 
vises, pins, steering wheel handle, and other 

small moving perts with OE, 


DO NOT _LUBRICATE— Intermediate Bearing 
Housing, Sprocket Bearings, Drive Wheel Bear- 
ings, Magneto (some models). 


Ko 6 NOT TO BE REPRODUCED in whie or in past wiihovi 
. permission of the Obie A The Quiriermpyes Genera) 


Figure 14— Lubrication order, 


WASHINGTON 25, 0.C., 22 JUNE 1944 


For detailed instructians refer to TM 10.1678 
Reduce intervals under severe operating con- 
ditions. 


Lubricate dotted arrow points on botn 
sides. 


Operating Figure 
Hours € Lubricant 


48 OE Tilt Control Rack 29 


and Gear 
Clean and oil 


48 OE Tilting Bracket Pin 30 
48 OE Lift Chain 31 


Clean and oil 


48 OE Tilt Control Bell Crank 32 
48 OE Power Tilt Drive Chain 32 


Clean and oil 


48 CG Carriage Channels 


Clean and coat 
OE Clutch Housing Fill 
B OE Tilt Stop Bell Crank 
GO Gear Case Fill 


Clutch Housing Level Cock 
Check level 


OE Lift Stop Bell Crank 


CG Mast Support Bearing 37-38 


CG Carriage Idler Sprocket 39 


Elevate lilt to reach 


Clutch Housing Drain 28 
Drain and refill Cap. 3 qt. 
(See Gear Case Note) 


Gear Case Level Cocks 36 
Keep lubricant level between 
level cocks. Chech level 


OE Brake Shoe Crank 


Gear Case Drain 
Drain and refillCap. 8 qt. 
(See Note) 


48 OE Brake Bell Crank 


LUBRICANTS 


WB—GREASE, general purpose, No. 2 


PS—OIL, lubricating, preservative, special 


Copy of this Lubrication Order will remain 
with the equipment at all times; instructions 
contained therein are mandatory and supersede 
all conflicting lubrication instructions dated 
prior to 22 June 1944, 


BY ORDER OF THE SECRETARY OF WAR: 
G. C. MARSHALL, 
OFFICIAL: Chiet of Stal, 
J, A. ULIO, 
Major General, 
The Adjutant Generel, 
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Figure 16. 
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f igure 15. Control leve 


ver linkage and connections, 


Steering gear case. 
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ligure 18, Motion and lift control bell crank. 


Figure 19. Air 


cleaner. 


Figure 20, «lecelerator pedal bracket. 
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Figure ¿1. Magneto, Figure 24. Brake pedal shaft and brake rod clevis. 
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Figure 22. Engine crankcase oil filler. Figure 25. Steering shaft needle bearing. 


Figure 23. Crankcase oil level cock, Figure 260, Steering chain. 
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Figure 27. Steering wheel bearings. 


Figure 28. Crankcase and clutch case drain plugs. 


Figure 29, Tilt control rack and gear. 
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ligure 30. 


Figure 3 
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Tilt control bell crank and power till 
drive chain. 


Figure 3) Carriage Ej y ] fi r and leve S 
3. c channel A ] ri 1 1 
g S “gure 36. D ive axle housing lle nd level plug A 


Figure 34. Clutch case fill and level cock. Figure 37. Mast support bearing and control rods. 


Figure 35. Tilt stop bell crank. Figure 38. Aast support bearing and brake rods, 
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Figure 41. Drive 


Figure 59. Carriage idler sprocket. 


Figure 40. Brake shoe crank. Figure +2. 


figure 43. Magneto cam oil pad (H'ico only), 


axle housing drain plug. 


Brake bell crank, 


Section Ill. 


2. Scope and Description 

a. Preventive maintenance services are a function 
f the using organization maintenance personnel, 
b. To insure mechanical efficiency, it is necessary 
hat the vehicle be systematically inspected at inter- 
als each day it is operated, and each week, so that 
defects may be discovered and corrected before they 
result in damage or failure. Certain scheduled 
maintenance services will be performed at those 
designated intervals. The services set forth in this 
ection are those performed by operator before op- 
eration and during operation, by maintenance me- 
hanic after operation, and by second echelon or- 


ganizational maintenance personnel at weekly and 
monthly intervals. 


c. Operator preventive maintenance services are 
isted on the back of War Department Form 48 
(Driver’s Trip Ticket and Preventive Maintenance 
Service Record) to cover vehicles of all types and 
models. Items peculiar to this vehicle, but not 
listed on War Department Form 48, are covered 
nder related items. Certain items listed on the 
form that do not pertain to this vehicle are elimi- 
nated from the procedures as written into this man- 
ual. Every organization must thoroughly school 
each operator in performing the maintenance pro- 
edures set forth in this manual, whether or not 


hey are listed specifically on War Department Form 
48. 


d. The items listed on War Department Form 48 
at apply to this vehicle are expended to provide 


spection and services. These services are arranged 
o facilitate inspection and conserve the time of the 
operator, and are not necessarily in the same numer- 
cal order as shown on War Department Form 48. 


shown on that form. 

e. The general inspection of each item applies to 
any supporting member or connection, and includes 
an inspection to see that the item is in good condi- 
ion, correctly assembled, secure, and not worn. 


(1) Good condition. An inspection to determine 
that the unit is not damaged beyond safe or serv- 
ceable limits, and is not bent, twisted, chafed, 
burned, broken, cracked, bare, frayed, dented, col- 
lapsed, torn, or cut. 

(2) Correctly assembled. An inspection to see 
that the unit is in its correctly assembled position 
in the vehicle. 


specific procedures for accomplishment of the in- 


The item numbers, however, are identical with those - 


PREVENTIVE MAINTENANCE SERVICE 


(3) Secure. A hand feel, wrench, or prybar in- 
spection for looseness, including brackets, lock 
washers, lock nuts, locking wires, or cotter pins 
used in assembly. i 


(4) Worn. Worn close to or beyond serviceable 
limits, and likely to result in damage or failure if 
not replaced, 


f. Any defects or unsatisfactory operating char- 
acteristics beyond the scope of the first echelon to 
correct must be*reported at the earliest opportunity 
to the designated individual in authority. 


23. Before-operation Service 

a. GENERAL. This is primarily an inspection to 
see that the vehicle has not been tampered with or 
sabotaged since the after-operation service was per- 
formed. It is the duty of the operator to deter- 
mine whether or not the vehicle is in condition to 
carry out the mission to which it is assigned. 


b. PROCEDURES. Before-operation service con- 
sists of inspecting items listed below according to 
the procedure described, and reporting any de- 
ficiencies. Upon completion of the service, results 
should be reported promptly to the designated indi- 
vidual in authority. 


(1) Item 1. Tampering and damage. Inspect 
the exterior of vehicle, engine, fan housing, subas- 
semblies, wheels, brakes, steering, tilt and lift con- 
trol mechanism for tampering and damage. Dry 
the ignition parts if wet, to assure easy starting. 
Be sure starting crank is present and in good con- 
dition. 

(2) Item 2. Fire extinguisher. Be sure that 
fire extinguisher is full and securely mounted, and 
that nozzle is clean. 


(3) Item 3. Fuel, oil, and water. Inspect fuel 
tank, crankcase, clutch, tilt worm and drive axle 
housing, fan housing, and muffler for leaks or 
tampering. Add fuel or oil as required. Fill 
muffler with 2 quarts of water. 


(4) Item 4. Assemblies. Inspect carburetor, 
magneto, air cleaner, fuel tank, cap, lines and filter, 
lift and tilt assemblies, fan housing and flywheel, 
muffler, magneto, and ignition system for good con- 
dition, tight connections, and secure mounting. 


(5) [tem 6. Leaks, general. Look within engine 
compartment and beneath vehicle for fuel, oil, or 
water leaks, Trace leaks to source and report to 
designated individual in authority. 


(6) Item 7. Engine warm-up. Start engine; be 
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alert for unusual noises. dle engine only fast 
enough to operate smoothly, Proceed immediately 
with the following services while engine is warming 
up. 

(7) ltem & Choke. As engine warms up, open 
choke as required to assure smooth operation and 
to prevent oil dilution. 

(8) Item 13. Wheels and flange nuts. Sce that 
wheel mountings and axle nuts are present, tight, 
and in good condition. 

(9) Item 14. Tires. See that rubber has not sep- 
arated from rims, that tires are not cut, torn, of 
otherwise damaged, and that treads are free from 
flat spots. Remove embedded objects from treads. 


(10) Item 16. Steering mechanism, Inspect 
steering mechanism for good condition, proper ad- 
justment, correct and secure assembly. 


(11) Item 17. Counterweight. Inspect counter- 
weights for good condition and secure mounting 


(12) Item 19. Body. Inspect side frames, side 
panels, rear and front panels, control panel hood, 
carriage lift mast assemblies and supports, fan hous- 
ing, and grille for good condition and correct secure 
assembly. 

(13) Item 22. Engine operation. Accelerate and 
decelerate engine. Observe for misfiring, backfiring, 
or unusual noises indicating compression or exhaust 
leaks, worn, damaged, or loose parts, or inadequate 
lubrication. Report deficiencies to designated in- 
dividual in authority. 

(14) Item 23. (WD AGO Form 9-74) (Oper- 
ators Permit). Operator must have operator's per- 
mit on his person. See that WDLO 6004 is present, 
legible, and properly applied. 

(15) Item 25. During-operation service. Begin 
the during-operation service immediately after ve- 
hicle is put in motion. 


24. During-operation Service 

a. GENERAL. While vehicle is in motion, listen 
for rattles, knocks, squeaks, or hums indicating 
trouble. Look for indications of trouble in air cool- 
ing system and for smoke from any part of the ve- 
hicle. Be alert to detect odor of overheated com- 
ponents or subassemblies such as magneto, brakes, 
clutch, power tilt take-off, and friction drive units; 
observe for fucl vapor from a leak in fuel system, 
exhaust gas, or other signs of trouble. Test oper- 
ation of vehicle by operating clutch in forward and 
backward direction, frequently applying brakes and 
turning vehicle in both directions; operate lift and 
tilt mechanisms and observe for unsatisfactory or 
unusual performance. 
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b. Prockpurns. During-operation service cons; 
of observing items listed below according to the st; 
cedures following cach item, and investigating fo. 
cations of serious trouble, Notice deficiencies 
reported at earliest opportunity. 

(1) Item 27. Brakes. Test frequently, Brake 
must stop vehicle smoothly and effectively, wis. 
reasonable distance, without side pull, chatte; 
squeak. Stop vehicle on reasonable grade, wie 
brake pedal in fully released position. Brakes hee 
hold vehicle securely, with reserve spring tension 


(2) Item 26. Clutch and power tilt mechanis,, 
The clutch and power tilt mechanism is the mediun 
of vehicle operation ; it is actuated through push-pul; 
lever control. | 

(a) Test clutch operation by moving motion con- 
trol lever in forward and reverse positions. Move 
lift control lever to its raising and lowering posi- 
tions; see that automatic stops function correctly, 

(b) Test tilt operation actuated through power 
tilt mechanism by moving tilt control lever in both 
directions; see that automatic stops function cor- 
rectly. — 

(c) Each operating lever must have I-inch free 
travel at end of lever from neutral position (straight 
up) on control housing, in backward and forward) 
direction, before meeting resistance, and must re- 
turn freely to neutral position upon release. 

(d) Clutch and power tilt mechanism must oper- 
ate smoothly in each position, without chatter, grab, f 
or slipping. 

(e) With vehicle stationary on level ground, en- 
gine operating, tilt and lift controls in neutral post 
tions, and brakes released, observe for creeping ol 
any individual operating unit. Creeping indicates 
dragging clutch or tilt friction drives, which mus 
be adjusted. Caution: Do not use clutch levers 
to slow down or stop vehicle; use brakes. 

(3) Item 31. Engine and control. Be alert fo 
deficiencies in engine performance such as lack ol 
power, misfiring, unusual noises, stalling, overheat- 
ing, or unusual exhaust smoke. Notice whether 0! a 
not engine responds satisfactorily to control. | a 

(4) Item 33. Steering Mechanism, Observe t 
steering for side pull, wander, shimmy, hard steer S 
ing, or unusual noises indicating loose, worn, % d 
binding parts. : 
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(5) Item 34. Running gear. Listen for W 
usual noises from wheels, drive axle housing, ani 
axles. ; 

(6) Item 35. Body, lift, and tilt mechanis!" e 
Be alert for unusual noises indicating loose count 
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veight bumper, side panels and frame, fan housing, 
arriage, mast assembly, or tilt mechanism. 

(7) Item 37-1 Materials handling equipment. 
isten for unusual noises. The hoist and tilt mechan- 
sm should operate satisfactorily, without creeping, 
nd there should be no lag or binding in any part of 
he mechanism. Observe control levers and linkage 
or correct adjustment. Report deficiencies to the 
esignated individual authority. 


5. After-operation Service 

a. Purrose, Atter-operation service is particu- 
arlv important because at this time the maintenance 
rechamo inspects the vehicle to detect and correct 
leficiencies. Report results of inspection promptly 
o the designated individual in authority. If this 
chedule is performed thoroughly, the vehicle should 
e ready to operate again on short notice. The 
etore-operation service, with a few exceptions, is 
hen necessary only to ascertain whether the vehicle 
s in the same condition in which it was left upon 
ompletion of the after-operation service. 

6. PROCEDURES. When performing the after- 
peration service, the mechanic must correct any 
rregularities noted on War Department Form 48 
luring the day in the before-operation and during- 
peration services. The after-operation service con- 
ists of inspecting and servicing the following items. 
(1) [tem 54. Fuel, oil, and water. Fill fuel 
nk. Inspect lubricant levels in crackcase, clutch and 
t worm housing, and drive axle housing; add lu- 
ricant as required. Fill muffler with 2 quarts of 
ater: see that water float gauge operates. 

(2) Item 55. Engine Operations. Listen for 
isfiring, backfiring, noise, or vibration indicating 
orn parts, loose mountings, inadequate lubrication, 
correct fuel mixture, or defective ignition. 

(3) Item 60. Fire extinguisher. Test for prop- 
operation. Be sure that fire extinguisher is full, 
d securely mounted and that nozzle is clean. 

(4) Item 63. Assemblies and belt. Inspect all 
semblies, such as carburetor, magneto, fan housing 
d flywheel, fuel tank, filler cap and line, muffler 
d connections, for good condition, tight connec- 
ons, proper alignment, and secure mounting. In- 
ect tilt power take-off belt and chain for good con- 
ition. Test for finger deflection which should be 
ro. 

(5) Item 64. Electrical wiring. Inspect igni- 
n cable and magneto ground wire for good condi- 
n, tight and correct connections, proper insulation, 
cure support, and clearance from hot metal sur- 
ces and vehicle parts. Replace defective wiring. 
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(6) Item 65. 


(a) Air cleaner. Inspect air cleaner and connecting 
parts for good condition, secure mounting, correct 
and tight connections, Inspect element for cleanli- 
ness; clean if required and oil element as prescribed 
in WDLO 6004. 

(b) Crankcase breather. Sec that breather tube is 
in good condition, clean, and securely attached. 

(7) Item 66, Fuel filter and carburetor. In- 
spect fuel filter, carburetor, shut-off valve, lines, and 
connections for good condition, secure mounting; 
see that glass sediment bowl is not cracked or 
broken; clean bowl and filter element as required. 


(8) Item 67. Engine controls. Inspect for worn 
or disconnected linkage, correct, and secure as- 
sembly. 


(9) Item 68. Tires. See that rubber has not 
separated from rims, that tires are not cut, torn, or 
otherwise damaged, and that treads are free from 
flat spots. Remove embedded objects from treads. 
Replace worn or otherwise unserviceable tires. 


(10) Item 70. Steering mechanism. Inspect 
steering mechanism for good condition, correct ad- 
justment, and secure assembly. 


(11) Item 73. Leaks, general. Look within 
engine compartment and beneath vehicle for fuel, 
oil, or water leaks. Trace leaks to source and cor- 
rect. 

(12) Item 74. Gear lubricant levels. After 
units have cooled, inspect- lubricant levels in crank- 
case, clutch, tilt worm, and drive axle housing for 
correct levels. Fill as required with lubricant pre- 
scribed in WDLO 6004. 


(13) Item 76. Counterweights. Inspect coun- 
terweights for good condition and secure mounting. 
Tighten loose mounting and assembly bolts and 
nuts. 

(14) Item 78. Body and frame. Inspect chas- 
sis frame and supports, engine mount, frame, pan- 
els, and control housing for good condition, cor- 
rect alignment, and secure assembly. Examine ve- 
hicle paint for blisters and rust spots. See that ve- 
hicle markings, identification plates, clutch adjust- 
ment plate, and WDLO 6004 are present, securely 
attached, and legible. i 


Air cleaner and breather tube. 


Note. If frames, supports, or braces are distorted, mis- 
aligned, or damaged, report condition to designated indi- 
vidual in authority, 


(15) Item 82. Tighten. Tighten vehicle as- 
sembly and mounting bolts, nuts, locking devices, 
and screws which a thorough inspection indicates 
require tightening. 
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(16) ltem So Lubricate as needed. bans 
points indicated on WDLO 6004 as requiring at- 
tention, and points that experience and operating 
conditions indicate need lubrication, Observe latest 
lubrication directives. 


(I>) Jtem Sy. Clean engine and vehicle. (a) 
Clean dirt and grease from engine compartment, 
exterior of engine, power tilt drive, carrier, masts, 
and chains. 

(0) Weekly, wash vehicle. Wipe off thoroughly ; 
clean engine. 

(18) Item 85. Starting crank. Be sure engine 
Starting crank is present, in serviceable condition, 


and securely mounted in holder on right side of 
rear body panel. 


(19) Item 87. Materials handling equipment. 
Inspect lift and tilt mechanisms for good condition 
and secure assembly. Inspect lift chains for proper 
adjustment. the connecting link for serviceability 
and the locking device for security. Inspect control 
levers and linkage for correct adjustment and good 


condition. Inspect for lubricant leaks and inade- 
quate lubrication. 


26. Second Echelon Preventive Maintenance 
Service 

Regular scheduled maintenance inspections and 

services are a preventive maintenance: function of 

the using organization and are the responsibility of 

commanders of operating organizations. 


a. Frequency. The frequency of the preventive 
maintenance services specified herein is considered 
a minimum requirement for normal operation of ve- 
hicle. Under unusual operating conditions, such 
as high or low temperatures and dusty or sandy 
terrain, it may be necessary to perform certain 
maintenance services more frequently, 


b. INSTRUCTIONS. If instructions other than those 
which are contained in the general procedures (c 
below) or in the specific procedures (d below) are 
required for the correct performance of a preventive 
maintenance service, or for the correction of a de- 
ficiency, consult other sections of this manual per- 
taining to the items involved or the designated in- 
dividual in authority. 

c. GENERAL PROCEDURES, General procedures are 
basic instructions to be followed when performing 
the services on the ¡items listed in the specific pro- 
cedures (d below). 


Note. The second echelon personnel must be so thor- 


oughly trained in these procedures that they will apply them 
automatically. 
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(1) When new or repaired assemblie 
stalled to correct deficiencies, see that th $ ate 
correctly installed, and properly lubrica e + 
justed. and 


(2) When installing new lubricant retain. E 
wipe a coating of the lubricant over the an i ha 
face of the lip of the seal. Soak flew leat i 
in OF 10 (warm if practicable) for ae : 
minutes ; then work the leather lip carefully y, 1. te 
before installing the seal. The lip must vb E 
seratched or marred. ny 

(3) The general inspection of each item q. i 
to any supporting number or connection, E 
cludes an inspection to see that the item is jn fi | 
condition, correctly assembled, secure, and E kas 

(a) Good condition. An inspection to determin lt 
that the item is not damaged beyond safe or Service. n 
able limits, and is not bent, twisted, chafed, burner A 
broken, cracked, bare, frayed, dented, collapsed, th 
torn, or cut. ( 

IC 


(b) Correctly assembled. An inspection to see 
that the unit is in its correctly assembled Position 
in the vehicle. 


(c) Secure. A hand feel, wrench, or pry-bar in- 
spection for looseness, including brackets, lock. — 
washers, lock nuts, locking wires, or cotter pins usel 
in assembly. 


(d) Worn. Worn close to or beyond serviceable 
limits, and likely to result in damage or failure if no: 
replaced. 


(4) Special services. These are indicated by re- 
peating the item numbers in the columns which show 
the interval at which the services are to be performed 
and the parts or assemblies to receive certain ma 
datory services. For example, an item number " 
one or both columns opposite a tighten procedure 
means that the item must be tightened. The special 
services include— 


(a) Adjust. Make necessary adjustments in ac 


cordance with the pertinent section of this 1 
special bulletins, or other current directives. 


(b) Clean. Clean items with solvent, dry ion 
ing, to remove lubricant, dirt, and other ee 
material. After the parts are cleaned, rinse ie | 
in clean solvent and dry. Keep the parts aa be 
reassembled; keep cleaning fluid away from $ the 
or other material which it will damage. U pm 
protective coating from new parts, since i 
terial is not a lubricant. pt 

(c) Special lubrication. This applies bone" | 
lubrication Operations that appear on yan j that 
Department Lubrication Order and to a | 


anual, 


cleant- | 


ATAR 


ot appear on it, but which should be lubricated 
pnnection with maintenance operations if parts 
disassembled. 


d) Serve. This includes special operations, 
has draining and filling items with oil, and clean- 
the oil filter screen. 


e) Tighten. All tightening operations should 
performed with sufficient wrench-torque (force 
he wrench handle) to tighten the item accord- 
F to good mechanical practice. Use torque-indi- 
ing wrench where specified. Tightening includes 
replacement and correct installation of lock- 
ashers, lock nuts, and cotter pins. 


When conditions make it diffi- 
lt to perform the complete preventive mainte- 
nce procedures at one time, they can sometimes be 
andled in sections; plan to complete all operations 
thin 1 week. 


3) Conditions. 


(6) The numbers of the preventive maintenance 
ocedures that follow are identical with those out- 


Maintenance 
Monthly Weekly 
1 1 
5 5 Brakes 
6 6 


lined on WD AGO Form 461 (Preventive Main- 
tenance Service and Technical Inspection Work 
Sheet for Wheeled and Half-track Vehicles). 
Certain items on the work sheet that do not apply 
to this vehicle are not included in the procedures 
in this manual, Jn general, the numerical sequence 
of items on the work sheet is followed in the pro- 
cedures, but in some instances there is deviation for 
conservation of the mechanic's time. 

d. Speciric Procepures. The procedures for 
performing each item in the weekly and monthly 
operating maintenance procedures are described in 
the following chart. Each page of the chart has 
two columns at the left edge corresponding to the 
monthly and weekly operating maintenance re- 
spectively. Frequently a particular procedure may 
not apply to both scheduled maintenances. To de- 
termine which procedure to follow, look down the 
column corresponding to the maintenance due, and 
whenever an item appears, perform the operations 
indicated opposite the number. 


WORK TEST 


Note—Work test will include the operation of the vehicle with full capacity 
load. Perform work test for not less than 15 minutes nor more than 30 minutes. 


Before-operation Service 
Perform before-operation service as outlined in paragraph 23. 


Test frequently. Brakes must stop vehicle smoothly and effectively 
within reasonable distance without side pull, chatter, or squeak. Stop 
the vehicle on reasonable grade; with brake pedal in fully released 
position, brakes must hold vehicle securely, with reserve spring tension. 


Clutches and Power Tilt Friction Drive 
Clutches and friction drive must operate smoothly without chatter, grab, 
or slipping under load in each of their several positions. 


a. Test clutch by applying motion control lever in forward and reverse 
positions. Apply lift lever in its raising and lowering positions; see 
that automatic stops function correctly. 

b. Test tilt operation, actuated through power tilt mechanism’ friction 
drive, by moving tilt control lever in both directions. 
matic stops function correctly. 


See that auto- 


c. Each operating lever must have 1-inch free travel at end of lever 
from neutral position (straight up) on control housing in backward and 
forward direction before meeting resistance, and must return freely 
to neutral position upon release, 


d. With vehicle at rest on level ground, engine operating, tilt and lift 
mechanism in neutral positions, and brakes released, observe for creep- 
ing of any operating unit. Creeping indicates dragging clutches, or tilt 
friction drives, which must be adjusted. 
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e. Observe lift and tilt mechanisms for smooth, uniform operation. 


f. Inspect carriage lift chains for correct adjustment. Chains are 4 
proper tension when the tension springs are slightly preloaded and th 
top shoulder of spring bolts are 34 inch from retainer washer. Cautior 
Do not use clutch levers to slow down or stop vehicle while in motio 
use foot brake. 

6 g. Remove both clutch case inspection covers and inspect clutch plate 
dogs, collars, levers, and linkage for good condition. With operating 
levers in neutral position (straight up) on control housing, shiftin 
collars should be in neutral between clutch dogs, and plates in all fou 
clutches should be free. With any one clutch engaged, the opposite 
clutch plates must be free and must not drag. Inspect all four clutches 
for correct adjustment; replace worn or damaged parts and adjust if 
| required. Reinstall inspection covers securely. 
6 h. Inspect power tilt friction wheels, sprockets and drum for service- 
able condition; see that composition friction wheel is securely applied 
to steel sprocket stem; see that both wheels are free of drum when tilt 
control lever is in neutral position. Adjust tilt friction mechanis 
if required; replace worn or damaged parts. 


8 8 Steering 
With vehicle in straight ahead position, observe for looseness and free 


play in assembly and steering hand wheel; observe for wander, shimmy, 
or side pull. Turn steering hand wheel to limit in both directions and 
note tendency to bind or lock. 


9 9 Engine 
Engine must idle smoothly without stalling. Test acceleration and 
power in lifting and movement operation. Listen for detonation 

(ping), misfiring, popping, or other noises indicating need for engine f 

tune up or repair. Observe exhaust for unusual smoke indicating 


excessive oil or fuel consumption. 


10 10 Unusual noises 
Be alert for unusual noises from body, wheels, lifting, tilting, steering 


and brake mechanisms indicating loose, worn, damaged, misaligned, 0 
improperly adjusted parts or assemblies, or lack of lubrication. 


13 13 Temperatures 
Cautiously hand-feel brake drums and wheels for abnormally hig! 


temperatures. Overheating may indicate improperly adjusted brakes 
or wheel bearings. 


14 14 Leaks 


Look on ground under vehicle for fuel, oil, or water leaks. 


16 16 Gear lubricant levels and leaks 
After units have cooled, inspect crankcase, clutch, and tilt worm hous 
ing, and drive axle housing for correct lubricant levels. Add lubrican 
if required, or drain and fill as prescribed in WDLO Godi, Observe 
housings and case for leaks. 


BE _ —————— AAA a) 
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Caution: Use necessary precautions to block the vehicle so it may 
be operated safely at reasonable speeds. 


17 17 Unusual noises 
Accelerate and decelerate engine and listen for unusual noises; locate 
and correct, Test individual vehicle functions with engine at fast idle. 
Listen for unusual noises and observe for undue vibration in operating 
units indicating loose, damaged, worn, or inadequately lubricated parts. 
Locate and correct deficiencies or report to designated individual in 
authority. 


18 18 Cylinder head and gasket 


Look for cracks or oil or compression leaks around studs, cap screws, 
and gasket. Caution: Cylinder head should not be tightened unless 
there is a definite indication of looseness or leaks (as determined after 
performing item 21). If tightening is necessary, use a torque-indicating 
wrench and tighten in accordance with good mechanical practice. 


19 Valve mechanism 
Listen for noisy valve action indicating excessive valve stem to lifter 
clearance. Adjust clearance if necessary. 

19 Apjust. Inspect clearance and adjust intake valve clearance be- 
tween lifter and stem to 0.012 inch, exhaust valve clearance to 0.015 
inch (engine hot). 

See that springs, retainers, locks, and lifter are in good condition, tight, 
and correctly installed. Install new gasket and reinstall inspection cover 
securely. 


20 Spark plug 
Wipe off plug without removing ; inspect for insulation cracks and leak- 
age around insulation and gasket. 
20 SERVE, Remove, clean, and adjust plug to gap of 0.025 inch. Re- 
place if insulation is broken, electrodes are burned thin, or plug is 
otherwise unserviceable. 


Note. If sand blast cleaner is not available, install new or reconditioned plug. 


21 Compression test 

With engine at normal operating temperature, remove the spark plug, 
test compression with choke and throttle wide open, rotate engine with 
starting crank by pulling up on the crank in quarter turns snap action, 
and record on the reverse side of WD AGO Form 461 the highest 
gauge reading obtainable. Compression pressure should read between 
50 pounds minimum and 65 maximum, for good operating condition. 
If gauge reading is below 50-pound pressure, apply oil test (par. 40b) 
and report condition to designated individual in authority. 


23 Crankcase 
Drain and fill engine crankcase with lubricant as prescribed in WDLO 
6004. Start engine, operate vehicle motion clutch, and inspect crank- 
case oil sump and crankcase inspection, timing gear, and valve spring 
covers for oil leaks; correct leaks. 
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30 


Engine oil pump 
With magneto switch pulled out to OFF position, remove inspectic 
plate on side of crankcase. Rotate engine by hand several times to se 
that pump is functioning properly and forcing oil out around connectin 
rod. Clean pump if required. Reinstall inspection plate securely. 
Serve, Semiannually, drain oil, remove inspection plate and oil sum 
from bottom of crankcase, remove pump, screen, and check-valves an 
clean thoroughly. Inspect parts for good condition. Replace defectiv 
parts. Reinstall. Fill crankcase with oil and test pump for correc 
functioning as described above; reinstall inspection plate securely. 


Fan housing and flywheel 

Inspect fan housing, front air inlet cover, flywheel air vanes, and start 
ing crank adapter for serviceable condition, cleanliness, and secure at 
tachment. Remove fan housing air inlet cover. Inspect flywheel fo 
good condition and tightness on shaft; inspect starting crank adapte 
for serviceable condition and secure attachment to flywheel. Air vanes 
on flywheel must be open, clean, and unobstructed; clean if required. 
Remove housing from around engine cylinder and head. With stiff wire 
brush scrub air fins clean of all dirt. Reinstall housing and front air 
inlet cover securely. Tighten loose assembly bolts and nuts. 


Drive belt, chains and sprockets 

Inspect power tilt and power take-off drive belt and chain; see tha 
belt is not damaged, greasy or frayed; see that chain and its connecting 
link and locking device are in good condition; test belt and chain for 
zero finger deflection. Inspect fork lift carriage chains for good con 
dition and for correct tension; chains are at proper tension when th 
tension springs are slightly pre-loaded and the top shoulder of sprin 
bolts are 3g inch from retainer washer. See that rollers are not pitt 
or broken. Inspect drive and idling sprockets for good condition, cor 
rect alignment, proper. adjustment, and secure assembly. Replac 
damaged or defective belt, chains, or sprockets. 


Apjust. Carefully adjust belt and all chains for correct tension. 
TIGHTEN, Tighten loose pulley or sprocket mountings. 


CLEAN AND Lubricate. Clean and lubricate drive and lift chains. 
Be sure all rollers are free on links. Lubricate as prescribed in 


WDLO 6004. 
Magneto 


Inspect magneto for good condition and secure mounting. See that 
spring holds breaker housing cover securely in place. 


CLEAN AND ADJUST BREAKER Points. Inspect breaker point cham- 
ber and clean. See that points are not pitted, burned, or out of align- 


ment; replace if necessary, Adjust gap between points to 0.015-inch 
clearance, 
€ 


LUBRICATE. At specified interval, lubricate rotor shaft as prescribed 


in WDLO 6004. Special lubrication. Semiannually, lubricate cam 
oil pad as prescribed in paragraph 21. l 
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37 


40 


41 


42 


47 


Weekly 


33 


34 


36 


37 


41 


42 


47 


52 


Coil, condenser, and wiring 

Inspect coil and condenser for good condition; see that they are clean 
and free of moisture. Inspect ignition cable and magneto ground 
wire for good condition, tight and correct connections, proper insula- 
tion, cleanliness, secure support, and clearance from hot metal surface 
and vehicle parts. 


Manifold 
Inspect intake and exhaust manifold for cracks or sand holes. See 
that gaskets are in good condition and are not leaking. Tighten mani- 
fold flange nuts and exhaust pipe and carburetor connecting flange nuts 
evenly and securely. 


Air cleaner 
Inspect air cleaner for good- condition and secure mounting. Weekly, 


remove air cleaner and wash in solvent, dry cleaning; dry and oil ele- 
ment as prescribed in WDLO 6004. 


Crankcase breather 
See that breather tube is in good condition, clean, and securely attached. 


Carburetor 

Inspect carburetor for good condition, correct assembly, secure mount- 
ing. See that choke and throttle linkage are in good condition, and that 
shutters open and close fully in response to controls. Lubricate linkage 
as required. Inspect; replace worn parts. 


Fuel filter and lines 

Remove and clean bowl and filter element. Inspect glass bowl ir cracks. 
Inspect lines and connections between fuel tank and Caretos for 
leaks ; correct leaks. 


Leaks 
Look around engine and beneath vehicle for fuel, oil, or water leaks. 
Trace leaks to source and correct, 


Ignition timing 
Test ignition for correct timing. Adjust tihe as required. 


Engine idle and vacuum test 
Adjust engine to smooth idle; obtain highest possible vacuum reading. 


Tires and rims 
See that rubber has not separated from rims, that tires are not cut, 


torn, or otherwise damaged, and that treads are free from flat spots. 
Remove empeaded foreign objects from treads. 
Replace worn or otherwise unserviceable tires. 


Steering wheels 
Without removing, inspect wheels for good condition ; test for evidence 


of loose wheel bearing adjustment, Rotate wheels and listen for indica- 
tions of dry, worn, or damaged bearings or hubs; observe for run-outs 
and cracked or broken wheels. Inspect steering fork, shaft, and sprocket 
for good condition, correct and secure assembly. 
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TicutEN, Tighten loose axle or mounting bolts and nuts. Serve ane 
lubricate. Scmiannually, remove steering wheels and assembly. Wash 
and clean parts and inspect for good condition ; replace worn or dam- 
aged parts. Lubricate bearings with grease as prescribed in WDLO 
6004, with a packer or by hand, kneading lubricant into all spaces of 
bearings; pack inside of wheel hubs two-thirds full with WB grease 
and fill recess above fork shaft bearing with WB grease before reassem- 
bling. Protect bearings from dirt and immediately reinstall complete 
assembly. Adjust wheels and fork assembly securely. 


Brakes 

Inspect pedal, linkage, brake spring, guide, and hold-down catch for 
good condition, correct alignment, proper adjustment, and secure as- 
sembly. Test by depressing foot pedal to floor for full release action; 
lock in this position with hold-down catch; rotate each wheel, and note 
any shoe drag. Remove catch and allow pedal to raise its full height, 
which should then place brakes in HOLDING or SET position; hand- 
test wheels for set position; test for equalization of brakes; see that 
brake spring has additional reserve tension. Adjust brakes for equali- 
zation and spring for reserve tension, if required. 


Brake shoes 
Remove one driving wheel and clean grease and dirt from drum, back- 
ing plate, and parts. Inspect axle oil retainers for good condition and 
leaks ; inspect linings for wear, oil, dirt, and possibility of rivets becom- 
ing loose or scoring drum before next inspection period. Inspect brake 
shoes, crank arm, links, and spring for good condition, security, tight 
and correct assembly. Reinstall wheel securely. If this wheel brake 


assembly requires attention, remove other wheel and inspect as above. 
Replace worn or damaged parts. 


SERVE. Semiannually, in conjunction with item 60 inspect both 
wheel brake assemblies. Replace worn or damaged parts. 


Steering mechanism 

Inspect steering mechanism for good condition and correct 
assembly, Test steering adjustment by turning steering hand wheel to 
limits in both directions; see that wheels do not lock, stick, or bind. 


Test hand wheel for looseness on shaft and for exc 
steering chain. 


and secure 


essive slack in 


TIGHTEN. Tighten and ad 


Just steering assembly mounting nuts, 
sprockets, and chain, 


SERVE. Lubricate as prescribed in WDLO 6004. Serve and lubri- 
cate steering gear case, Semiannually, drain and fill, using suction gun 
to remove as much lubricant as possible. Examine carefully for “on 
parts; replace if required. Lubricate as prescribed in paragraph 21 


and WDLO 6004. 
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Driving wheels 
Without removing, inspect wheels for good condition. Test for loose, 


worn, or damaged axles or bearings. Rotate wheels and observe for 
run-outs and cracked or damaged brake drums. 


CLEAN. Semiannually, remove wheel bearings and seals, wash, clean, 
and inspect for damage. Inspect axles for proper alignment and axle 
oil retainers for leaks. Replace worn or damaged parts. Reinstall 
wheels securely. This procedure is to be performed in conjunction 
with item 54. 


Drive axle housing | 
Inspect drive axle housing for correct alignment and lubricant seals 


for leaks; correct leaks. See that filler oil level and drain plugs and 
assembly and mounting bolts, cap screws and nuts are present and 
secure. 


LupricaTE. Daily, inspect lubricant for correct levels; add as re- 
quired. : 


SPECIAL LUBRICATION. Semiannually, drain drive axle housing, re- 
move inspection plate, and thoroughly inspect all gear assemblies, bear- 
ings, locks, and pinions for good condition and correct and secure 
assembly. Replace worn or damaged parts. Install inspection plate 
with new gasket and fill housing with lubricant as prescribed in WDLO 
6004. 


Engine mounting 

See that mounting and assembly bolts connecting crankcase, clutch, and 
transmission case and drive axle housing are present, in. good condi- 
tion, and secure. Tighten loose mounting bolts and nuts securely. 


Brake pedal 


Inspect pedal and linkage for good condition, correct and secure as- 
sembly. Inspect spring guide for secure mounting. With pedal raised 
to extreme limit, see that spring has reserve tension. 


Apjust. Adjust spring for reserve tension. 


Frame 
Inspect chassis frame, supports, engine mount, masts, carriage, forks, 


engine frame, panels and control housing for good condition, proper 
alignment, and secure assembly; see that assembly bolts, nuts, and 
screws are present and secure. 


Note. If frames, supports, braces, masts, or carriage are distorted, misaligned 
or damaged, report condition to designated individual in authority. Tighten loose 
mounting and assembly bolts, nuts and screws. 


Ignition wiring 

Inspect ignition cable and magneto ground wire for good condition, 
tight and correct connections, . proper insulation, secure support, and 
clearance from hot metal surfaces and vehicle parts. Replace defective 


wiring. 
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Fuel tank and lines 
Inspect tank and fuel lines for good condition, secure mounting, and 
tight connections; inspect filler cap for defective gasket. See that cap 
is in good condition and that vent is clean and open. 

Serve. Remove fuel tank drain plug and drain accumulated water 
and sediment. 


Exhaust pipe and muffler 

Inspect exhaust and muffler assembly for good condition, tight and 
secure mounting; see that water filler cap is present, baffle plate perfo- 
rations are open and unobstructed, and water float gauge is operating. 
Fill muffler with 2 quarts of water. 


CLEAN AND SERVE. Remove muffler cover plate. Clean dirt, alkali, 
or corrosion from inside of water chamber, baffle plate and perforations, 
and elbow. See that cover is not cracked or warped. Use new gasket 
and reassemble. Replace defective parts. 


Note. In localities where water has high alkaline or organic content, clean 
muffler more frequently. 


Vehicle lubrication 


Lubricate according: to instructions on WDLO 6004. Observe latest 
lubrication directives. 


LOWER VEHICLE TO GROUND 
Counterweights 


Inspect counterweights for good condition and secure mounting; see 
that all bolts are present and secure. 


Paint and markings 


Inspect paint of entire vehicle for good condition. Vehicle markings, 
identification plates, clutch adjustment instruction plate, and WDLO 
6004 must be present, in good condition, securely attached, and legible. 


Fire extinguisher 


Inspect fire extinguisher for good condition, full charge, and secure 
mounting, See that nozzle is clean and open. 


Publication 


See that the vehicle WDLO 6004 is present, legible, and properly 
applied. 


Forks 


ce that forks are not bent and that locking pins are in place and 


secure, See that forks are uniformily spaced on carrier to insure level 
handling of load. 
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144 144 Control levers and linkage 

Inspect motion, lift, and tilt control levers and linkage for good condi- 

tion, correct alignment, proper adjustment, and secure assembly. Lubri- 

cate levers and linkage as prescribed in WDLO 6004. 


Lift chains 

Inspect for wear. Keep chains sufficiently lubricated and free from 
dirt. Inspect for pitted or broken rollers, inspect the connecting link 
for serviceability and the locking device for security. 


Do not use graphite; it cakes and causes stiffness. 


Do not apply grease to outside surface of chains; it does not penetrate 
into the pin and inside of the rollers where rapid and excessive wear 
takes place. 


Mast carriage assembly 

Inspect inner and outer masts, brackets, carriage shoes, tilt control rack, 
and gear assemblies for good condition, correct and secure alignment ; 
see that masts raise and lower without lag or binding. 


TIGHTEN. Tighten assembly bolts and nuts. Replace broken or 
missing bolts and nuts. 


CLEAN AND LuBRICATE. Clean and lubricate mast channels, tilt con- 


trol rack, and gear and carrier idler sprockets as prescribed in WDLO 
6004. 


Power tilt take-off 

Remove inspection plate and inspect drive chain, sprockets, shaft, and 
pulley for good condition, correct alignment, proper adjustment, and 
secure assembly. See that chain connecting link and locking device are 
in good condition; test chain for zero finger deflection. o 


Apjust. Adjust chain to zero finger deflection. 


Modifications (completed) 

Inspect entire vehicle to be sure all Modification Work Orders have 
been completed. Enter any modifications or major unit replacements 
made at time of this service on WD AGO Form 478. 


Final work test 

Perform final work test, reinspecting items 5 to 17, inclusive. Rein- 
spect crankcase, clutch and transmission case, tilt worm, and drive axle 
housing for correct lubricant levels, and leaks. Confine this test to 
minimum time necessary for satisfactory observations. | 


Note. Correct or report all defects found during final work test to designate 
individual in authority. 
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Section IV. TROUBLE SHOOTING 


27. General symptom of trouble given under the individual unit 
This section contains trouble shooting information or system is followed by a list of possible causes of 
and tests to help determine the causes of some of the trouble. The tests necessary to determining 
the trouble that may develop in this vehicle under which one of the possible causes is responsible for 
average climatic conditions (above 32° F.). Each the trouble are explained after cach possible cause. 


28. Engine 


Symptom Possible cause 


a. ENGINE Witt Not START (1) Inoperative ignition system. 
OR IS HARD TO START 


(2) Cylinder head loose. 


(3) Cylinder head gasket 
damaged. 


(4) Fuel system inoperative. 


(5) Piston rings broken, worn, 
weak, or stuck. 


(6) Valves held open due to in- 
sufficient lifter clearance. 


(7) Valves held open due to 
warping or gum on stems. 


(8) Valves have faulty seat in 
cylinder. 


(9) Engine parts seized due to 
overheating. 


(10) Incorrect lubricant in engine 
and clutch. 


y _ b. ENGINE Misrires WHEN (1) Faulty valve seat. 
IDLING. 


(2) Warped or pitted valve 
faces, 
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Remedy 


(1) Inspect ignition system 
(par. 60). 


(2) Tighten (par. 43). 


(3) Replace gasket (par. 43). 


(4) Inspect fuel system 
(par. 48). 


(5) Inspect cylinder compression 
and if low, replace piston 
rings (par. 97). 


(6) Adjust lifter (par. 44). 


i 


(7) Clean and reface valves. 
Grind valve seat inserts 


(par. 90). 


(8) Clean and reface valves 


(par. 90). 


(9) Replace engine (par. 85). 


(10) Replace lubricant in engine 
and clutch in accordance 
with instructions on 


WDLO 6004. 


(1) Clean and reface valves. 
Grind valve seat inserts 


(par. 90). 


(2) Clean and reface valves. 
Grind or replace valve 
seat insert (par. 90). 


Symptom 


- ENGINE MISFIRES AT HIGH 
SPEED. 


d. LACK OF POWER. 


Possible cause 


(3) Valve sticking, 


(4) Carbon on valve seat. 


(5) Valves burned. 
(6) Valve spring broken. 


(7) Incorrect valve lifter 
adjustment. 


(1) Faulty valve action. 


(2) Cylinder head cracked. 
(3) Leaky cylinder head gasket. 


(4) Engine overheated. 


(5) Exhaust system partially 
restricted. 


(1) Insufficient cylinder com- 
pression. 


(2) Restricted or clogged 
muffler, 


(3) Engine oil too heavy. 


(4) Clutch adjustment incorrect. 
(5) Brake adjustment incorrect. 


(6) Engine or ignition timing 
incorrect. 


(7) Scored pistons. 


Remedy 


(3) Remove cover over valve 
lifters and examine. If 
sticking, clean and reface 
valves and grind valve 
seat inserts or replace 


(par. 90). 


(4) Clean and reface valves and 
grind valve seat inserts 
(par. 90). 


(5) Replace (par. 92). 
(6) Replace (par. 92). 


(7) Adjust (par. 44). 


(1) See b above (1 to 7). 


(2) Replace head (pars. 42 and 
43). 


(3) Replace gasket (pars. 42 
and 43). 


(4) Allow engine to cool. Clean 
exterior parts. Inspect oil 
level and timing (par. 
108). 

(5) Remove muffler and clean 
(par. 192). 


(1) Inspect compression and 
correct (par. 40). 


(2) Remove muffler and clean 
(par. 192). 


(3) Drain flush and refill in 
accordance with instruc- 
tions on WDLO 6004. 

(4) Adjust clutch (par. 150). 

(5) Adjust brakes (par. 72). 


(6) Set timing (pars. 118 to 
148). 


(7) Replace (par. 98). 
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Symptom 


SPARK OR PREIGNITION 
KNOCK. 


E 


29. Ignition System 


a. ENGINE WILL Not START 
or Is HARD TO START. 
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Possible canse 


(8) Engine overheated. 


(9) Differential worn. 


(1) Ignition timed too early. 


(2) Carbon in combustion 
chamber. 


(3) Dirty spark plug. 


(4) Engine overheated. 


(1) Loose or corroded connec- 
tions. 


(2) Ignition wire insulation 
cracked, worn through, or 
oil soaked. 


(3) Ignition switch contacts 
loose, corroded, or burned. 


(4) Fouled spark plug due to too 
rich fuel mixture. 


(5) Fouled plug due to oil pass- 
ing piston rings. 


(6) Spark plug fouled due to 
being loose in cylinder 
head. 


(7) Damaged spark plug gasket. 


(8) Fouled plug due to improper 
use of choke. 


(9) Spark plug point gap too 
wide, 


(10) Spark plug and wiring 


damp. 


Remedy 


(8) Allow engine to cool clean 
exterior parts. Inspect oif 
level and timing. q 


(9) Replace (par. 211). 


(1) Adjust magneto timing 
(pars. 142 to 148). 


(2) Remove cylinder head and 
clean (par. 87). 


j 
(3) Remove clean and adjust | 
(par. 62). | 


(4) Allow engine to cool and 
clean exterior parts. In- 
spect oil level and timing. 


(1) Clean and secure all wiring 
terminals. 


1 Ai e 


(2) Replace wiring (par. 62). 


(3) Replace switch (par. 61). 


(4) Clean plug (par. 40). Ad- 
just carburetor (par. 51). 


(5) Perform engine tune-up 
(par. 40). 


(6) Clean and tighten plug. 


(7) Replace gasket (par. 40). 


(8) Use choke properly. 


(9) Adjust gap (par. 62). 


(10) Dry wiring and plug. 


Symptom 


b. ENGINE MISFIRES WHEN 
IDLING. 


SPEED. 


c. ENGINE MIsFIRES AT HIGH 


(2) 


(3) 


(4) 


(5) 


(6) 
(7) 


(8) 
(9) 


(1) 


(2) 
(3) 


(4) 
(5) 


(6) 
(7) 


(8) 
(9) 


Possible cause 


Loose or corroded wiring 
connections. 


Cracked, worn, oil soaked 
wiring. 


Carburetor adjusted for too 
lean a mixture. 


Engine oil passing piston 
rings and -fouling spark 


plug. 


Spark plug loose in cylinder 
head. 


Spark plug gasket damaged. 


Spark plug gap too wide or 
too narrow. 


Dirty spark plug. 


Carburetor incorrectly 
adjusted. 


Loose or corroded wiring 
connections. 


Ignition switch defective. 


Cracked, worn, or oil soaked 
wiring. 


Breaker point gap incorrect. 


Breaker points dirty, pitted, 
or burned. 


Breaker arm spring weak. 


Breaker points loose. 


Ignition timing incorrect. 


Weak condenser. 


(10) Spark plug defective. 


(11) Spark plug loose. 


Remedy 


(1) Clean terminals. 
(2) Replace wiring (par. 62). 
(3) Adjust carburetor (par. 40). 


(4) Perform engine tune-up 
(par. 40). 


(5) Tighten plug. 


(6) Replace gasket (par. 62). 


(7) Adjust gap (par. 62). 


(8) Clean plug (par. 62). 


(9) Adjust carburetor (par. 51). 
(1) Clean terminals. 


(2) Replace switch (par. 6r). 


(3) Replace wiring (par. 61). 


(4) Adjust points (par. 63). 


(5) Clean and adjust points 
(par. 63). 


(6) Replace spring (par. 63). 


(7) Tighten breaker point 
screws (par. 63). 


(8) Set timing (par. 143). 


(9) Replace condenser (par. 142 
and 148). 


(10) Replace plug (par. 62). 


(11) Tighten plug. 
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a. ENGINE WILL Not START 
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Symptom 


d. Lack or POWER. 


30. Fuel System 


OR Is HARD TO START. 


Possible conse 


(12) Carburetor incorrectly 
adjusted 


(1) Loose or corroded wiring 
terminals. 


(2) Defective ignition switch 
due to burned contacts. 


(3) Cracked, oil soaked, wet, or 
worn Wiring, 


(4) Breaker point gap incorrect. 
(5) Breaker points defective. 


(6) Incorrect ignition timing. 


(7) Defective spark plug or 
gasket. 


(8) Carburetor -incorrectly 
adjusted. 


(1) Intake manifold and cylin- 
ders flooded with fuel due 
to faulty choke operation. 


(2) Air leaks at manifold gasket, 
‘carburetor gasket, or car- 
buretor elbow gasket. 


(3) Carburetor choke valve fails 
to close fully when start- 
ing a cold engine. 


(4) Carburetor float set too low. 


(5) Fuel line from sediment 
bowl to carburetor 
clogged. 


(6) Restrictions in carburetor 
passages due to water, ice, 
or dirt. 


(12) Adjust carburetor (par. 40), 


's 


Remedy 


(1) Clean terminals. 
(2) Replace switch (par. Gry. 
(3) Replace wiring (par. 62). 


(4) Adjust points (par. 63). 
(5) Replace points (par. 63). 


(6) Retime ignition (pars. 141 
and 147). 


(7) Replace (par. 62). 


(8) Adjust carburetor (par. 40). 


(1) Crank engine with ignition 
off and carburetor throttle 
valve closed, then turn on 


ignition. wm 


(2) Tighten attaching screws or 
replace gaskets (par. 41). 


(3) Adjust choke valve (pars. 
132 and 135). 


(4) Adjust carburetor float lever 
(pars. 133 and 136). 


(5) Clean fuel line (par. 52). 


(6) Clean carburetor (pars. 131 
and 134). 


f 
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Symptom 


b. Excixe Misrires WHEN 
IDLING, 


c. LAcK OF POWER. 


Low or No OIL PRESSURE. 


31. Engine Lubricating System 


(7) 


(8) 
(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(2) 


Possible canse 


Carburetor improperly ad- 
justed, 


Dirty air cleaner. 


Carburetor idling adjust- 
ment incorrect, 


Carburetor float set too high 
or too low. 


Restricted or clogged pas- 
sage in carburetor. 


Air leaks at manifold, car- 
buretor, or carburetor 
elbow gaskets. 


Carburetor float set too high, 


causing a flooded condi- 
tion. 


Carburetor float set too low, 
causing a starved condi- 
tion. 


Carburetor clogged. 
Choke valve not fully open. 


Carburetor throttle lever 
loose. 


Throttle linkage not prop- 
erly adjusted, preventing 


a full throttle opening. 


Carburetor incorrectly ad- 
justed. 


Lack of oil. 


Oil of improper viscosity. 


(7) 


(8) 
(1) 


(2) 


(3) 


(4) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(1) 


(2) 


Remedy 
Adjust carburetor (par. 51). 


Clean air cleaner (par. 49). 

Adjust carburetor (par. 51). 

Adjust float level (pars. 131 
and 134). 


Clean carburetor (pars. 131 
and 134). 


Replace gaskets (par. 41). 


Adjust float level (pars. 132 
and 134). 


Adjust float level (pars. 132 
and 135). 


Clean carburetor (pars. 130 
and 133). 


Adjust choke valve (pars. 
132 and 135). 


Tighten lever (pars. 132 and 
135). 


Adjust linkage (par. 51). 


Adjust carburetor (par. 51). 


Replenish oil supply. 


(See 
WDLO 6004.) 


Drain, flush and change oil. 
(See WDLO 6004.) 
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Nymptom Possible cause 


(3) Continuous high speed 
operation, 


(4) Cylinder worn. 


32. Clutches for Vehicle Motion 


a. VEnIcLE Continves Moving Clutches not properly adjusted. 
WHEN MOTION CONTROL 
LEVER IS IN NEUTRAL, 
(1) Clutches out of adjustment, 
b. LACK oF POWER. causing one clutch to work 
against the other or 


slipping. 


(2) Incorrect or dirty oil. 


c. VEHICLE Witt Nor Move. (1) Pinion gear broken. 


(2) Drive axle shaft broken. 


33. Clutches for Lift Mechanism 


a. Lirr Action Dracs WITH (1) Clutches out of adjustment, 
No APPARENT POWER. _ causing one clutch to work 
against the other or 
slipping. . 


(2) Incorrect or dirty oil. 


b. Lirt MEcnANIsM Continues Clutches not properly adjusted 


OPERATING WHEN Lirt Con- causing one clutch to work 
TROL HANDLE IS IN NEUTRAL, against other or causing slip- 
ping. 


34. Clutch and Transmission Case 


a, Lirt MECHANISM WILL (1) Damaged lift gears in clutch 
Nor FUNCTION, and transmission case, 


(2) Broken bearings, 


(3) Gears on clutch flange 
broken. 


(4) Clutch discs worn. 
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Remedy 


(3) Normal condition, 


(4) Replace cylinder (par. 82). 


Adjust clutches (par. 150). 


(1) Adjust clutches (par. 150). | 


(2) Change oil. (See WDLO 
6004. ) 


(1) Replace pinion gear (par. 
210). 


(2) Replace (par. 207). 


(1) Adjust clutches (par. 150). 


(2) Change oil. (See WDLO 
6004.) 


Adjust clutches (par. 150). 


(1) Repair (par. 210), 


(2) Replace (par. 211), 


(3) Replace (par. 155). 


(4) Reface or replace (par. 
155). 


Symptom 
Possible canse 


| Drive WHEELS Witt Not 
Turn; Drive WnrerLs MAKE 
GRINDING NolsE WHEN 
ROTATING., 


(1) Differential in drive axle 
housing inoperative 


(2) Broken bearings. 
(3) Broken axle drive shaft. 


(4) Bevel or intermediate gears 
broken. 


- (GEARS CLASH. (1) Damaged clutch gears. 


(2) Damaged drive axle gears. 


7 Lirr MECHANISM OPERATION (1) Improper lubricant.’ 


DRAGS. 


(2) Improperly adjusted clutch. 


_ DRIVE AXLE HOUSING 
OVERHEATS. 


No lubricant or lubricant level too 
high. f 


Oil seals in axle bearing covers 
worn. 


. LUBRICANT LEAKS AT 
DRIVE SPROCKETS. 


35. Lift Mechanism 


. CARRIAGE Does Not Lift chains not equalized. 


Set LEVEL. 


Incorrect adjustment of 
carriage stops. 


(1) 


. CHAINS BREAK BELOW 
Hoist SPROCKET. 


(2) No tension in tension spring. 
(1) 
(2) 
(3) 


c. CHAINS BREAK FREQUENTLY. Chains not equalized. 


Chains stretched. 


Carriage shoes worn. 


Incorrect adjustment of 
stop. 


(4) 


Tilting mast forward when 
forks are on floor. 


(5) 


d. LIFT MECHANISM SLUGGISH Clutches improperly adjusted. 


IN OPERATION. 


Remedy 
(1) Repair differential (par. 
209). 


(2) Replace (par. 209). 

(3) Replace (par. 209). 

(4) Replace gears (par 209). 

(1) Replace clutch gears (par. 
155). 

(2) Replace gears (par. 209). 


(1) Replace lubricant. (See 
WDLO 6004.) 


(2) Adjust (par. 150). 


Adjust lubricant level. (See 
WDLO 6004.) 


Replace oil seal (par. 209). 


Adjust chains (par. 78). 


(1) Adjust stops (par. 78). 


(2) Adjust (par. 78). 


(1) Equalize chains (par. 78). 


(2) Time chains (par. 78). 


(3) Replace shoes (par. 161). 


(4) Adjust stops (par. 78). 


(5) Raise forks before tilting. 


Adjust clutches (par. 161). 
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Nyvmptom 


c. Noisy OPERATION., 


f. Lirr MECHANISM WILL Not 


AUTOMATICALLY STOP AT 
Up or Down Position. 


g. Masts Do Nor SLIDE EAsILy. 


36. Tilt Mechanism 


a. Loap CANNOT BE TILTED. 


b. Masts Titt TOWARD 
REAR AND CANNOT BE 
TILTED FORWARD, 


c. Titt Drive CHAIN BREAKS, 


d. Titt MECHANISM SLUGGISH 


IN ACTION WitH No Power. 
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Possible cause 


(1) Lack of lubrication. 
(2) Sprockets worn. 


(3) Sprocket pins worn. 
(4) Chains loose. 


Stop adjustment incorrect. 


Lack of lubrication. 


(1) Mast tilt adjustment in- 
correct. 


(2) Friction wheels incorrectly 
set. 


(3) Drive belt adjusted in- 
correctly. 


(4) Broken parts in power 
take-off housing. 


(1) Bent lower tilt control rod. 


(2) Not properly adjusted. 


(3) Grease on drum or friction 
wheels, 


(4) Drive belt adjusted in- 
correctly, 


Drive chain adjustment incorrect. 


(1) Drive belt too loose. 


(2) Friction wheels out of ad- 
Justment, 


Remedy 
(1) Lubricate. (See WDLO 
6004. ) 


(2) Replace sprockets (par, 
160). 


(3) Replace pins (par. 160). 


(4) Adjust chains (par. 78). 


Adjust stops (par. 78). 


Lubricate. (See WDLO 6004.) 


(1) Adjust forward and back 
tilt (par. 76). | 


(2) Adjust friction wheels (par. 
76). 


(3) Adjust drive belt (par. 76). 


(4) Repair or replace (par. 
176). 


(1) Straighten or replace (par. 
182). 


(2) Adjust collar (par. 76). 


(3) Clean drum and wheels. | 


(4) Adjust drive belt (par. 76). 


Adjust drive chain (par. 76). 


(1) Adjust drive belt (par. 76): 


(2) Adjust friction wheel (par | 
Haji 


å 
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Symptom 


CALLY STOP IN FORWARD OR 
REAR Position, 


f. Masts Hit CONTROL 
HOUSING. 


37. Steering System 


a. VEHICLE WILL Not STERR. 


b. Harp STEERING, 


c. SHIMMY. 


STEERING WHEEL. 


e. TILT Witt Nor AUTOMATI- 


d. More THAN A QUARTER TURN 
FREE TRAVEL AT PERIPHERY OF 


Possible canse 


Stops out of adjustment, 


Tilt adjustment incorrect, 


(1) Steering chain broken or off 
sprockets. 


(2) Steering handwheel gears 
broken. 


(3) Steering wheel fork bearing 
broken. 


(4) Wheels loose on shaft. 


(1) Lack of lubrication. 


(2) Bind in steering chain. 
(3) Bind in steering shaft. 


(1) Steering wheels loose on 
shaft. 


(2) Excessive play in steering 
chain. 


(3) Sprocket loose on steering 
shaft or on steering wheel 
fork. 


(1) Loose steering chain. 


(2) Worn fork bearing. 
(3) Worn wheel bearings. 


(4) Worn needle bearing at bot- 
tom of steering shaft. 


(5) Loose fork nut. 


Remedy 
Adjust stops (par. 75). 


Adjust tilt stops (par. 75). 


(1) Replace chain (par. 204). 
(2) Replace gears (par. 204). 
(3) Replace bearing. 


(4) Tighten shaft nut (par. 74). 


(1) Lubricate. (See WDLO 
6004. ) 


(2) Adjust chain (par. 74). 
(3) Replace shaft (par. 204). 
(1) Tighten nut on shaft or re- 


place wheel bearings (par. 
204). 


(2) Adjust chain (par. 75). 


(3) Tighten sprocket (par. 
(1) Adjust chain (par. 74). 
(2) Replace bearing (par. 204). 


(3) Replace bearing (par. 204). 


(4) Replace bearing (par. 204). 
(5) Tighten fork nut (par. 74) 
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Symptom 


38. Brake System 


a. Braxes Do Not HOLD. 


b. Brakes Do Not RELEASE. 


c. BRAKES GRAB. 


d. UNEVEN BRAKES. 


—— 
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Possible canse 


(1) Brakes improperly adjusted. 
(2) Brake linings worn. 

(3) Brake links improperly set. 
(4) Grease on linings. 


(5) Defective or broken brake 
spring. 


(1) Defective or broken brake 
spring. 


(2) Binding in linkage. 
(3) Brake links improperly set. 
(4) Grease on linings. 


(5) Brake shoe retracting spring 
broken. 


(1) Grease on linings. 

(2) Brake drum out of round. 
(1) Brakes improperly adjusted. 
(2) Grease on linings. 

(3) Retracting spring broken. 


(4) Brake drum out of round. 


Remedy 


(1) Adjust brakes (par. 72), 
(2) Reline brakes (par. 187), 
(3) Reset links (par. 72). 


(4) Replace linings (par. 167), 


(5) Adjust or replace (par. 72). 


(1) Adjust or replace (par. 
188). 


(2) Adjust linkage (par. 189). 
(3) Reset links (par. 73). 
(4) Replace linings (par. 187). 


(5) Replace (par. 187). 


(1) Replace linings (par. 187). 


(2) Replace wheel (par. 73). 
(1) Adjust brakes (par. 72). 
(2) Replace linings (par. 187). 
(3) Replace spring (par. 187). 


(4) Replace wheel (par. 221). 
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Description and Data 


1. Fan housing top cover. 
2. Fan housing. 
3. Fan housing front cover. 


a. DESCRIPTION (figs. 44 and 45). (1) The power 
lant is a single-cylinder, four-cycle, air-cooled 
agine having a 334-inch bore and 4-inch stroke, At 
ormal operating speed the engine develops 6 horse- 
ower, 


(2) The engine is located in the vehicle so that 
the flywheel is at an opening in front of the opera- 
ors platform. Vanes and openings in the rim 
of the flywheel enable it to act as a fan. Air is 
lrawn through the grilled flywheel opening and is 
lirected, by means of a fan housing, around the 
ylinder. The cylinder and cylinder head are cast 
with fins on the outside to facilitate dissipation of 
eat. 


(3) The magneto, carburetor, and air cleaner are 
nounted on the left side of the engine. The intake 
and exhaust manifold is secured to the left side of 


Section V. ENGINE 


4. Magneto, 
5. Carburetor, 
6. Manifold. 


Figure 44. Left rear view of engine unit. 


the cylinder. These parts are accessible by removing 
the two side plates secured to the left side of the 
vehicle by cap screws. A cover over the valve lifters 
can be removed for valve adjustment. 


(4) The right side of the engine has an inspection 
cover on the crankcase which can be removed for 
cleaning the interior parts of the engine and for in- 
specting the connecting rod. The oil level cock and 
oil filler are on the right side of the engine. Access 
to the right side of the engine is by means of two 
side body covers attached by cap screws. - 


(5) The crankshaft is supported on adjustable 
roller bearings. The connecting rod bearings are of 
babbit metal which is cast into the rod and its cap, 


(6) Pressure lubrication of the connecting rod 
and crankshaft bearings is by means of a plunger 
type pump located in the crankcase oil sump. 
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Cylinder head. 
Cylinder. 
Crankcase. 
Crankcase oil sump. 


$ Su y E 


Figure 45. Right front view of engine unit. 


b. DATA. 


Make of engine Vaugn Motors. 
Number of cylinders 1 ` 


Bore 334 inches. 
Stroke 4 inches. 
Horsepower 6 


Gasoline consumption 21% to 3 gallons per 
8-hour day. 


40. Engine Tune-up 

a. GENERAL. (1) Perform the after-operation 
preventive maintenance and corrective operations 
listed in paragraph 25. 


(2) Remove, clean, and adjust the spark plug. 
(See par. 62.) 


(3) Tighten níanifold nuts and if necessary, cylin- 
der head screws. Tighten cylinder to crankcase cap 
screws. 


(4) Tighten magneto and carburetor mounting 
screws. 
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Oil level cock. 
Crankcase inspection cover. 
Oil filler plug. 
Breather tube. 


ot AE 


(5) Lubricate engine. (See WDLO 6004.) 
(6) Adjust valve lifter clearance. (See par. 44. 
(7) Clean magneto impulse mechanism. (See pe 
63.) 
b. Compression Test. (1) Operate engine lon 
enough to bring it up to a normal operating tem 
perature. 


(2) Remove spark plug cable from spark plu 
and remove spark plug. 


(3) Install compression gauge in spark plug hol 
Open choke and throttle fully, Rotate engine si 
revolutions and record reading on WD AGO Fort 
461. 

(4) Compression pressure depends upon crank 
ing speed, engine temperature, and compressiol 
ratio. If the compression gauge reading is approxi 
mately 50 to 65 pounds, the compression pressure ® 
satisfactory. 

(5) If the pressure is weak, inject a tablespoo™ 
ful of oil into the spark plug hole while the pist% 


“at bottom dead center at beginning of compression 
roke. Allow a few minutes for the oil to run down 
ver the piston rings and then repeat test as in- 
ructed in (3) above. 

Note. The oil is used to seal the piston rings. A low 
pading on the first test which remains low on the second 
st, indicates faulty valve seating. A low reading on the 
est test which becomes a high reading on the second test, 
dicates worn or defective piston rings or cylinder bore. 
c. ELECTRICAL SYSTEM. (1) Remove and clean 
park plug. Adjust spark plug gap to 0.025 inch. 
Pest spark plug in testing machine. 

(2) Clean and adjust magneto breaker points. 
ee par. 03.) If points are pitted or burned, re- 
lace the points. (See par. 63.) Lubricate magneto. 
WDLO 6004.) 

(3) Test timing of magneto to engine. (See par. 
IS.) i 
(4) Inspect condition of spark plug cable and 
nition switch cable. Clean terminals of cables, 
agneto and switch. 

(5) Remove spark plug wire from plug. Hold 
spark plug end of wire about 14 inch away from the 
vlinder block. Crank the engine with ignition 
itch “on.” A spark should jump the gap; if it does 
lot, retime the magneto. (See par. 63.) 


d. FUEL SYSTEM. (1) Clean sediment bowl and 
iter element. (See par. 32.) 

(2) Remove and clean flexible fuel line with com- 
essed air. 

(3) Adjust carburetor. (See par. 51.) 


H. Intake and Exhaust Manifold 

a. DESCRIPTION. The intake and exhaust mani- 
‘old is a one piece casting. Two exhaust elbows are 
threaded into each other and then screwed into the 
exhaust section of the manifold. The exhaust pipe 
leading to the muffler is screwed into one of the 
manifold elbows. The carburetor elbow is secured 
to the intake section of the manifold by cap screws. 


b. RemovaL, (1) Unhook throttle spring from 
throttle bell crank and carburetor; detach upper 
throttle rod from throttle bell crank and carburetor. 
- (2) Remove two cap screws which secure car- 
buretor to carburetor elbow and remove carburetor. 
Remove two nuts securing manifold to cylinder. 

(3) Loosen manifold pipe union between mani- 
old pipe and muffler pipe (fig. 78) and remove the 
intake and exhaust manifold unit (fig. 46). Remove 
manifold gasket. . 


c. INSTALLATION. (1) Install manifold gasket. In- 


stall the manifold unit and tighten the manifold 
pipe union, (See fig. 78.) Install two nuts securing 
manifold to cylinder block, 


(2) Install carburetor on carburetor pipe and se- 
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Carburetor elbow. 
Manifold pipe. 
Exhaust elbows. 
Cylinder. 
Manifold gasket. 
Manifold. 


Removing manifold assembly. 


Qa PAN e 


Figure 46. 


cure with two cap screws. Install upper throttle rod 


on throttle bell crank and carburetor. 


(3) Hook throttle spring on throttle bell crank 
and carburetor. 


42. Crankcase Inspection Cover 

a. DESCRIPTION (fig. 45). The crankcase inspec- 
tion cover is secured to the right side of the engine 
crankcase by cap screws. A crankcase breather tube 
is welded to the oil filler pipe, which is welded to the 
crankcase inspection cover. 


b. MAINTENANCE. Be sure breather pipe is free 
of any obstruction. Clean dirt from pipe. Replace 
crankcase inspection cover gasket whenever cover 
is removed. 


c. RemovaL (fig. 45). Remove six cap screws 
and washers which secure the crankcase inspection 
cover to the crankcase, Remove cover and gasket. 


d. INSTALLATION. (fig. 45). Install crankcase in- 
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spection cover and nen gasket and seenre cover to coating of grease fo top of cylinder lock aned top 


crankease with six cap serews and Jockwashers, surface of cylinder head gasket. Trstall gasket, 
(2) Install cylinder head on gasket and then 
43. Cylinder Head and Gasket stall and tighten cap screws. Wher tightening th 


o. Description (fig 81). The eylinder head is cap screws start from the center of the head. 


located on the top of the cylinder. The gasket is lo- work alternately toward the front and rear. After 
cated between the head and the cylinder. each cap- screw is tightened evenly, try each with a 


I 2 3 & 5 


Figure 47. Cylinder head cap screw tightening diagram. 


b. RemovaL (fig. 81). (1) Disconnect spark 
plug wire at spark plug and disconnect choke rod 
at carburetor. 

(2) Unscrew gasoline tank cap. Remove the two 
top screws which secure the control housing. 

(3) Remove cotter and clevis pins which secure 
the brake pedal rod to the brake pedal. Remove rear 
body panel assembly from the vehicle. (See fig. 50.) 


(4) Remove stove bolt which secures fan hous- 
ing to fan housing top cover. Remove two nuts 
which secure top cover to cylinder and remove top 
cover, 

(5) Remove cap screws which secure cylinder 
head to cylinder and remove cylinder head anil 
gasket, 


c. MAINTENANCE, With piston at top dead cen- 
ter remove all carbon from combustion chamber, 


top of piston and valve heads. Caution: Do not 1. Lock nut. 
allow any of the particles to get on the cylinder 2. Adjusting screw. 
walls. Use compressed air to clean carbon particles 3. Valve spring. 
out of the head and combustion chamber. fs Palek aprig pgs 
5. Feeler gauge—0.015 inch. 
d. INSTALLATION (fig. 81). (1) Apply a light Figure 48. Valve lifter adjustment. 
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torque wrench and draw all screws down to a 70 
foot-pound torque. Go over each cap screw a sec- 
ond time as a final check. (See fig. 47.) 


(3) Install fan housing top cover and secure 
with two nuts. Install stove bolt which secures fan 
housing top cover to fan housing, 


(4) Install rear body panel assembly on the ve- 
hicle. Secure brake pedal rod to brake pedal with 
a cotter and clevis pin, 


(5) Install the two top screws which secure the 
control housing. 


(6) Connect choke rod to carburetor and spark 
plug wire to spark plug. 


44. Valve Lifter Adjustment 

a. GENERAL. Valve lifter adjustment must be 
correct. Insufficient clearance causes a loss of com- 
pression, missing, and eventual burning of the 


45. General (fig. 49) 


a. The engine lubrication system consists of an 
oil pump located in the crankcase oil sump. This 
oil pump is operated by an eccentric on the cam- 
shaft to provide oil under pressure to lubricate the 
connecting rod bearing, crankshaft bearings, and the 
gears. The oil pump consists of the oil pump con- 
necting rod and plunger ; one end is attached on the 
camshaft and the other end slides up and down in 
the oil pump cylinder. Ball checks, an oil line, and 
a crankshaft collar provide the means of circulating 
the oil from the oil pump. 


b. The part of the oil pump body, in which the 
connecting rod and plunger operate has a small 
opening with a ball check. Oil is drawn through an 
oil screen, past the ball check and into the bottom 
of the oil pump body by the suction or up stroke 
of the plunger. On the down or pressure stroke of 
the plunger, oil is forced out of the body and into 
a line which pipes the oil to the crankshaft collar. 
This crankshaft collar is circular and fits on the 
crankshaft. An oil groove is cut around the inner 
circumference of the collar and the oil line from 
the pump feeds the oil into this groove. A series 
of drilled holes connect the outer circumference of 
the collar to the oil groove in the inner circum- 
ference. Oil is forced out of this collar to lubricate 
the connecting rod, gears, and crankshaft bearings. 

c. An oil passage in the oil pump body is con- 
nected to the oil pressure line on the crankshaft 


valves and valve seats. [xcessive clearance tends to 


retard valve opening and to advance valve closing. 


b. Insprcrion, Start engine. Inspect the clear- 
ance between the intake valve stem and the valve 
lifter adjusting screw with a 0.012 feeler gauge, Re- 
peat procedure on exhaust valve, using 0.015 feeler 
gauge (with engine hot). 


c. AbjusTMENT (fig. 48). Remove nut securing 
the valve lifter cover. Remove the cover and gasket. 
With engine hot a 0.012 feeler gauge should just fit 
between intake valve stem and valve lifter adjusting 
screw when valve is in closed position; if it does 
not, loosen valve lifter adjusting screw lock nut and 
turn valve lifter adjusting screw down until 0.012 
clearance is obtained. Repeat procedure on exhaust 
valve using 0.015 feeler gauge. Secure adjusting 
screw lock nut. Install new gasket with valve lifter 
cover, 


Section VI. ENGINE LUBRICATION SYSTEM f 


Camshaft gear. 

Crankshaft. 

Check valve. 

Crankshaft collar. 

Oil line, 

Oil pump body cylinder, 

Oil pump connecting rod and plunger. 


1 
2. 
3. 
4, 
de 
6, 
7. 


Figure 49, Engine lubrication parts. 
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collar, This passage has an oil relief valve consist- 
ing of a ball, spring, and a drilled pipe plug which 
closes the top of the passage and retains the spring, 
Oil pressure forces the ball check off its seat and 
against the spring pressure. The oil is then forced 
out of the drilled plug hole and onto the moving 
parts to further lubricate and form an oil spray 
inside the crankcase. 

d. A dipper on the connecting rod cap agitates 
the lubricating oil and keeps an oil mist present in 
the crankcase to lubricate cylinder walls, piston, 
valve mechanism, and piston pin. 


46. Crankcase Oil Sump and Gasket 

a. Description (fig. 86). The crankcase oil 
sump, secured to the bottom of the crankcase, con- 
tains the oil for engine lubrication, the oil pump, oil 
screen and check, and pressure relief valves. 


6. RemovaL. Drain engine oil. Jack up rear of 
vehicle and remove cap screws which secure crank- 


case oil sump to the crankcase. Remove sump and 
gasket. 


c. MAINTENANCE. Replace the oil sump gasket. 


d. INSTALLATION. Install sump with new gasket 
and secure with cap screws. Lower rear of vehicle to 
the ground and fill engine with proper lubricant. 
(See WDLO 6004.) 


Section VII. 


48. Description 


a. INTAKE SysTEM. The intake system consists 


of.the air cleaner, carburetor, carburetor pipe, and 


manifold. The air cleaner is secured to the air in- 


take of the carburetor and filters the air entering 
the carburetor. The carburetor atomizes the fuel 
and mixes it with air. The carburetor pipe carries 
the fuel and air mixture to the manifold. From the 
manifold the fuel mixture is drawn past the valves 
and into the cylinder by the suction stroke of the 
piston. 


b. Fue, System. The fuel system consists of 
the gasoline tank, fuel line and connections, fuel 
filter, and carburetor. The gasoline tank is secured 
to the body of the vehicle. Fuel flows by gravity 
from the tank through the fuel filter and fuel line 
to the carburetor. 


49. Air Cleaner 


a. DESCRIPTION (fig. 51). Air is drawn through 
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FUEL SYSTEM 


47. Oil Screen 


a. Description, The oil screen is located at th 
; e 
bottom of the crankcase oil sump, under the oil 
i l 
pump cylinder. 


b. RemovaL (fig. 86). (1) Drain engine oil 
Jack up rear of vehicle and remove cap screws an 
. 4 . 

washers which secure crankcase oil sump to cr 


ank. 
case. Remove sump and gasket. 


(2) Remove ball check from oil pump body, 


Note. This ball check is loose in the oil pump cylinder ;, 
the sump and will either fall out or can be removed by 
tipping the sump. 

(3) Remove three cap screws which secure oil 
pump body to crankcase oil sump and remove pump 
body and oil screen. . 


c. INSPECTION. Clean oil screen thoroughly in 
solvent, dry cleaning, and allow screen to dry. 


d. INSTALLATION (fig. 88). (1) Install oil screen 
and oil pump body. Secure pump body to crank- 
case oil sump with three cap screws. 

(2) Insert ball check in oil pump cylinder. 

(3) Install new crankcase oil sump gasket; in- 
stall crankcase oil sump, and secure with cap screws 
and washers. 


(4) Lower vehicle and fill engine with lubricant. 


(See WDLO 6004). 


holes in the top of the cleaner and passes through 
metal wool where dirt and dust are trapped. 


b. DATA. 


Model seras dicte Simplex 


c. RemMovaL (fig. 51). Loosen set screw andr 
move air cleaner from carburetor. 


d. MAINTENANCE. Wash the air cleaner in 
solvent, dry cleaning. Soak the air cleaner in new 


engine oil for 5 minutes. Drain excess oil from 
cleaner. 


€. INSTALLATION (fig. 51). Position air cleaner 
on carburetor and tighten set screw. 


50. Fuel Tank 


a. GENERAL. (1) 3%4-gallon capacity fuel tank 
is located at the right rear corner of the vehicle, 
front of the rear body panel. The fuel filter is at- 
tached directly to the bottom of the tank. A shut 


oft cock is located at the bottom of the fuel filter. 


(2) Whenever Alling the fucl tank, take every 
possible precaution to avoid fire, Use a flashlight 
to inspect tank for quantity of fuel it contains, 
Always ground whatever is being used to fill the 
tank. by touching it to the vehicle after removing 
fuel tank cap. Keep container or metal part of hose 
in contact with funnel or vehicle while fuel is being 
admitted to tank, 


(3) The fuel tank has an air vent in the filler cap 
which must be kept open at all times to assure 
proper flow of fuel to the carburetor. 


(4) Thoroughly steam-clean interior of fuel tank 
and expel fumes betore attempting to solder or re- 
pair any leaks in it. If brackets are loose, they 
should be brazed or spot welded. Paint exterior of 
tank to prevent formation of rust. 


b. REMOVAL (fig. 50). 


Ignition switch, 5. 
Rear body panel assembly. 6, 
Fuel tank. 7. 
Fuel tank bolts. 


A De 


(1) Disconnect ignition switch wire at magneto 
and disconnect choke rod at carburetor. 

(2) Unscrew fuel tank cap. Remove the top two 
screws which secure the control housing. 

(3) Remove cotter and clevis pin which secure 
the brake pedal rod to the brake pedal. Remove the 
six cap screws and lockwashers which secure the 
rear body panel to the body. 

(4) Remove rear body panel assembly. 

(5) Close shut-off cock at fuel filter. Disconnect 
fuel line at fuel filter. 

(6) Remove two bolts, nuts and lockwashers 
which secure the bottom of fuel tank to the body. 
Remove cap screw and lockwasher which secure top 


of fuel tank to the body. 

(7) Remove fuel tank. 

c. INSPECTION. Inspect for dents, leaks, and rust 
spots. 


Ignition switch wire, 


Choke rod. 
Brake pedal rod. 


Figure 50. Rear body panel removed. 
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d. INSTALLATION (fig. 50). (1) Position fuel 
tank on vehicle and secure top of tank to body with 
cap screw and lockwasher. Install the two bolts, 
nuts, and lockwashers which secure the bottom of 
the fuel tank to the body, 


(2) Connect fuel line to fuel filter, Open shut- 
ott cock. 

(3) Position rear body panel assembly on ve- 
hicle and secure with six cap screws and lock- 
Washers. Attach brake pedal rod to brake pedal and 
Secure with clevis and cotter pins. 


(4) Secure top of control housing with two 
screws. 


(5) Install fuel tank cap. 
(6) Connect choke rod to carburetor; connect 
ignition switch wire to magneto. 


51. Carburetor 


a. DESCRIPTION. The carburetor is mounted on 


F 


1. Air cleaner. 


2. Air cleaner set screw. 5. 


3. Idle stop screw. 
Figúre 51, 


the left side of the engine and is controlled by the 
action of the accelerator pedal. Two makes of car- 
buretors have been used: Tillotson (model YC4A) 
and Stromberg (model UR 34). Both carburetors 
are basically alike and have similar adjustments. 

b. ADJUSTMENT (fig. 51). 
justment. Start engine and all 
operating temper 


(1) High speed ad- 
ow it to reach norma] 
ature. Operate engine at maximum 
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arm in or out until engine idles without stalling, 


>: 


speed and turn high speed adjustment c] 
until the engine starts to lose speed. 
that:too lean a mixture is being fed to the engine 
Turn high speed adjustment counterclockwise until 
the engine is operating at its maximum rpm. Turn 
the high speed adjustment one-fourth turn clock. 
wise. 


This indicat, 


(2) Idling speed adjustment. Allow engine to 
idle. Turn idling speed adjustment in or out until 
engine operates smoothly. 


(3) Idle stop screw. Turn stop screw on thrott 


c. RemovaL. Disconnect fuel line at fuel filte 
Disconnect choke rod at carburetor. Remove t 
cap screws and lockwashers which secure carbur 
tor to carburetor pipe. Turn carburetor to one si 
and disconnect from upper throttle rod. Remoy 
gasket from carburetor to carburetor pipe. 


4. Idling speed adjustment, 
High speed adjustment. ` 


Carburetor and air cleaner. 


d. INSTALLATION. Install new gasket. Connec 
upper throttle rod to carburetor and position cat 
buretor on the carburetor pipe. Install two ca 
Screws and lockwashers which secure carburetor t 
carburetor pipe. Connect choke rod to carbureto! 
Connect fuel line to fuel filter. 


e. Adjust throttle valve 


opening. (See pars. 13 
and 135.) 


9, Fuel Filter 


a. DESCRIPTION (fig. 52). The fuel filter is se- 
sured to a fitting in the bottom of the 


gasoline tank 
nd is provided with a shut-off cock, 


b. DATA. 
Make 2er 


Bossa TN ES A Loa sy Zenith, 
Type a en er 9 


A as POPS: 


c. REMOVAL (hig. 52). Turn shut-off cock in as 
ras it will go. Disconnect flexible line at fuel 
Alter. Unscrew fuel filter from fitting in bottom of 
soline tank, 

d. MAINTENANCE (fig. 52). Turn shut-off cock 
n as far as it will go. Loosen bail screw at bottom 
of fuel filter so that the bail holding the bow 
place can be moved to one side. Remove bowl 
mpty it, then clean thoroughly with clean rag. Re- 
nove filter element: clean and reinstall. Reinstall 
owl, place bail in vertical position, and tighten bail 
rew. Remove and clean fuel line w 
r. Reinstall. 


l in 
and 


ith compressed 


e. INSTALLATION (fig. 52). Screw fuel filter in 
tüng in bottom of gasoline tank. Connect flexible 
ine. Open shut-off cock. 


53. General 


The exhaust system consists of the manifold, ex- 
naust pipe, and muffler assembly. | 


. Maintenance 


a. MurrLer. Keep the muffler filled with 2 quarts 
DÍ water, | 


b. CONNECTIONS. Start engine. Inspect the ex- 
haust elbow connections by coating the threaded con- 
hections with engine oil and look for bubbles indicat- 
ing leaks. If leaks are indicated remove manifold 
assembly and tighten connections. 


c. CoupLinc. Repeat procedure in b above at 
haust pipe coupling. 


95. Removal 
a. Remove ManiroLD, Remove manifold assem- 
bly as instructed in paragraph 41.. 


b. Remove Murr ier (fig. 53). Remove two 
uts and lockwashers which secure muffler strap to 
Tame.cross tie channel and remove muffler assembly, 


| 
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Bail screw. 

Shut-off cock. 

Sediment bowl. 

Bail. l 
Fuel line with coupling. 


Figure 52, Fuel filter. 
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Section VIII. EXHAUST SYSTEM 


1. Muffler cover. . 

2. Muffler strap, 

3. Muffler body. 

4. Frame cross tie channel. 


Figure 53. Muffler in position on vehicle. 
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56. Disassembly (fig. 54) 

Remove cap screws and lockwashers securing car- 
buretor pipe to manifold and remove pipe and 
gasket. Remove manifold pipe union nut, manifold 


Manifold pipe. 
Exhaust elbow, 45°. 
Exhaust elbow, 90°. 
Manifold. 

Gasket. 

Cap screw. 
Carburetor pipe. 
Manifold pipe union. 


Figure 54. Manifold assembly. 
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Section IX. 
60. General 


a. Descriprion. The ignition system consists of 
the magneto, ignition switch, and spark: plug. The 
magneto is secured to a bracket on the left side of 
the engine crankcase. A magneto timing gear is con- 
nected to the magneto by an adjustable coupling. 
This adjustable coupling provides one of the ways 
to adjust the magneto impulse starter which gives 
a retarded spark for starting. The magneto timing 
gear is driven by the camshaft gear. 


b. OPERATION. The high voltage current gener- 
ated by the magneto is conveyed by a cable to the 
spark plug, where a high voltage spark at the spark 
plug gap is delivered. Ignition is turned off or on by 
an ignition switch of the push-pull type which is 
connected to the magneto by a cable. If the switch 
knob is out, the magneto is grounded and the engine 
cannot be started. 


61. Magneto Ignition Switch 

a, GENERAL (fig. 9). The magneto ignition switch 
is located just above the choke control on the left 
side of the rear body panel. The switch is of the 
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IGNITION SYSTEM 
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pipe, 45° elbow, go° elbow. Remove manifold ini 
» Ny 
cylinder. 


57. Inspection and Repair 

Inspect all threads for damage; straighten collapse, 
or burred threads with a thread die. Clean all part 
in solvent, dry cleaning, and remove carbon acey. 
mulation inside the parts with a wire brush. 


58. Assembly (fig. 54) 


Be sure all parts are turned up tightly with a pipe 
wrench. Install carburetor pipe and a new gasket on 
manifold and secure pipe to manifold with cap 
screws and lockwashers. Install manifold on cylin- 
der. Install go” exhaust elbow, 45° elbow, manifold 
pipe, and manifold pipe union nut. 


59. Installation 

a. INSTALL MUFFLER (fig. 53). Install muffler 
assembly under frame cross tie channel and place 
muffler strap over the channel. Secure strap with 


two nuts and lockwashers. 


b. INSTALL MANIFOLD. Install manifold asse 1 
bly as instructed in paragraph 41. Fill muffler with 2 
quarts of water. 


When the knob is all the way out the magneto 15 
grounded through the vehicle body, and the engine 
cannot be started. When the knob is in, the magne 
is no longer grounded and current is supplied to the 
spark plug as soon as the engine is rotated. 


b. MAINTENANCE, If the ignition switch knob is 
in the “in” or starting position and the engine cat- 
not be started, remove the ignition switch cable 
from the short circuiting terminal on the magneto 
Again try to start the engine. If the engine starts 
the ignition switch or magneto to switch wire is dè 
fective and must be replaced. If the engine does no! 
start, the cause must be other than the switch. 


c. REMOVAL (fig. 50). Remove ignition switch 
cable from terminal on ignition switch. Turn the 
knurled nut off the face of the switch and, from itr 
side the engine compartment, remove switch from 
inside of rear body panel. 

d. INSTALLATION (fig. 50). Install ignition 
switch, from inside "the engine compartment, on t 
inside of the rear body panel. Turn the knurled nu! 


nn the face of the switch and then install ig 


ate: nition 
switch cable on ignition switch, 


62. Spark Plug and Spark Plug Cable 

a. GENERAL, The spark plug is located in the re- 
essed hole in the cylinder head. The high voltage 
surrent arcs between the center (insulated) electrode 
and the single outer (grounded) electrode of the 
spark plug through a gap of 0.025-inch. 


b. MAINTENANCE. The spark plug must be re- 
noved for inspection, cleaning, and adjustment. Al- 
wavs use the spark plug wrench in order to avoid 
racking the insulator. Clean spark plug with sand 
blast cleaner. If a sand blast cleaner is not available, 
eplace the spark plug with a new or reconditioned 
plug. Do not use a knife or scraper as insulator is 
ery brittle and might break or crack. Inspect the 
spark gap with a round wire gauge. A gap of 0.025- 
mch must be maintained between the center and 
puter electrodes. If the gap is greater or smaller than 
9.025-inch adjust by bending the outer electrode; 
never bend the center electrode. Be certain that the 
spark plug gasket is in good condition. Replace de- 
ective plugs. Spark plug cable insulation must be in 
good condition and the connections must be clean 
and tight. 


c. REMOVAL. Disconnect magneto to spark plug 
cable and unscrew spark plug from cylinder head 
with a spark plug wrench. Remove spark plug 
gasket. 


d. INSTALLATION. Install spark plug gasket and 
ew spark plug into the cylinder head with a spark 
plug wrench. Connect magneto to spark plug cable. 


63. Magneto (Wico and Eisemann) 


a. GENERAL, (1) Description. The Wico or Eise- 
mann magneto is of the high tension type and is lo- 
ated on the left side of the engine. A bracket which 
is a part of the crankcase supports the magneto 
hich is secured to the bracket by two cap screws 
and lockwashers. The magneto is rotated in a clock- 
wise direction (looking from rear to front) by a 
lagneto timing gear which is meshed with the cam- 
haft gear. An impulse coupling is located in the 
front of the magneto to facilitate engine starting at 
ow speeds by retarding the spark. A cover on the 
orward end of the magneto protects the breaker 
doints, condenser and coil from dirt, damage and 
Moisture. At the opposite end of the magneto is a 
removable cover over the impulse parts so that they 
Can be reached for cleaning. 


(2) Tabulated Data: 


Misemann or Wico. 
Clockwise, 
Push-pull 

button type. 


Magneto 

Rotation 

Ignition switch- 
magneto 

Breaker point gap- 


magneto 0.015 inch. 
Impulse coupling 

advance 14 inch past TDC. 
Spark plug size 14 mm-1% ¿ hexagon. 
Spark plug type 

(AC-47) Cold 


Spark plug gap 0.025 inch. 

b. MAINTENANCE. (1) Timing to impulse spark 
(Wico or Eisemann). When the impulse coupling is 
to be used in timing the magneto to the engine, re- 
move the breaker cover and rotate the magneto shaft 
in the proper direction until the impulse coupling 
just trips. Rotate the engine to top dead center on 
the compression stroke, and couple the magneto to 
the engine. 


(2) Timing to advance spark (Wico or Eise- 
mann). Rotate the shaft in a direction opposite to 
its ordinary rotation until the breaker contacts are 
at point of opening. By means of a thin piece of 
paper between the points, the exact instant of 
breaker point opening can be determined. At this 
point, the magneto is in a position where a spark 
will be delivered to the cylinder. Rotate the engine 
until the piston is at top dead center and both the 
intake and exhaust valves are closed. Couple magneto 
to the engine. 


(3) Lubrication. The Wico magneto is provided 
with two oilers, one on each side of the main hous- 
ing, so that which ever way the magneto faces the 
engine, one oiler will always be convenient. Lubri- 
cate at the intervals and with lubricant specified in 
War Department Lubrication Order. Relubricate 
the cam oil pad, in accordance with instructions in 
paragraph 19. The Eisemann magneto does not 
require lubrication except when disassembled. 


(4) Breaker point gap (Wico or Eisemann). 
(a) At the time interval specifed in the War De- 
partment Lubrication Order for lubrication of the 
breaker mechanism, inspect the breaker points for 
wear and correct gap setting, with the magneto 
mounted on the engine. 


(b) To reach the breaker mechanism, release the’ 
spring clip which secures the cover over the breaker 
points and then remove the cover. 
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(c) Inspect the breaker points for wear or pitting. 
(d) li breaker points are worn or pitted but not 
excessively so, dress with a flexible, abrasive non- 
conductive, contact point dresser. Remove the sta- 


—" 


1. Fixed contact point screw. 
2. Gap adjusting screw. 

3. Breaker arm screw. 

4. Breaker arm. 

5. Cam oil pad. 


Figure 55. Wico magneto breaker points. 


tionary point and the breaker arm with point in 
order to dress the points. Dress the outside edge of 
the stationary point for a 0.003- to 0.004-inch crown. 
Dress the breaker arm point flat. 

(e) Before installing points, after dressing, thor- 
oughly clean the stationary point support, breaker 
arm assembly, and the breaker compartment. 

(5) Breaker contact adjustment and replacement 
(Eisemann) (fig. 56). (a) The gap between con- 
tacts, at full separation should be 0.015-inch. To ad- 
just, remove cover. 

(b) Rotate flywheel slowly, in reverse of normal 
operating direction to avoid impulse starter engage- 
ment, until breaker lever fibre rests on top of the 
breaker cam. Measure the gap between the contact 
points with a feeler gauge. The gap should be 0.015- 
inch, If the gap requires adjustment, loosen (do not 
remove) breaker plate fastening screw. Move the 
entire breaker assembly in either direction toward 
the cam to increase the gap. Move away from the 
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cam to decrease the gap. Tighten breaker p 
fastening screw and then measure the gap again, 
not disturb hexagon nut which secures breaker 
sion springs. 

(c) To remove contact breaker, remove scr 
lockwasher, and plain washer from end plate, 
move clip and spacing washer, and lift breaker fr 
pivot pin in end plate. 


1. Cover. 
2. Breaker plate fastening screw. 
3. Breaker plate. 
4. Cover screws. 
Figure 56. Eisemann magneto breaker points. 


(6) Breaker contact adjustment and replacement 
(Wico) (fig. 55). (a) The high tension current is 
taken directly from the secondary terminal of th 
coil through the outlet in the cover of the magneto. 
To gain entrance to the breaker compartment, ré- 
move the breaker cover hold-down spring, and the 
breaker cover. Remove the breaker cover hold-dow 
spring from the cover by wedging the spring away 
from the pins in the cover which secure it. 

(b) Adjust the breaker points to .o15 when ful 
opened by shifting the fixed contact point and ga? 
adjusting screws. After adjustment, tighten the fixed 
contact screw. 


(c) Clean points with solvent, dry cleaning, and 


ly 


alignment so that surfaces of both contacts 
quarely. 


(d) To remove the breaker arm, remove the 


preaker arm screw and lockwasher, clamp washer, 
preaker arm spring terminal screw, and lockwasher. 


or from the pivot. When reinstalling be sure 
the leads from the coil and ignition switch are 


xed contact may then be removed from the breaker 
m pivot. 


f) If the points need replacing, replace both the 
xed contact and the breaker arm at the same time. 


1. Impulse mechanism. 
2. Dust cover screws. 
3. Dust cover. 


Figure 57. Eisemann magneto impulse mechanism. 


(7) Cleaning of impulse mechanism (Eisemann) 
8. 57). Remove impulse starter dust cover and 
Hush impulse starter by pouring solvent, dry clean- 


ing, over the impulse starter pawls. Use a small can 
to avoid drenching the impulse body. 


(8) Cleaning of impulse mechanism (Wico) (fig. 
58). (a) At the time interval specified in the War 
Department Lubrication Order for lubrication of 
the breaker mechanism, flush the impulse mechanism. 
If the impulse parts become clogged with dirt, the 
trip arms will fail to engage or disengage, or the 
impulse action will be sluggish when it trips. Flush 
the impulse mechanism. 


(b) Loosen impulse cover attaching screw and 
remove impulse cover by twisting it counterclock- 


Impulse cover attaching screw. 
Impulse mechanism. 

Spacer. 

Impulse cover gasket, 

Impulse cover, 


NA WN 


Figure 58. Wico magneto impulse mechanism. 


wise to remove the screw from the slot in the cover. 
Lift off the impulse cover gasket and spacer and 
flush the impulse mechanism with solvent, dry clean- 
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ing. Be careful that none of the solvent enters the 
magneto housing. 

(c) Install impulse spacer, impulse cover gasket, 
and impulse cover, Tighten impulse cover attaching 
screw., 

e. Removar (Wico or Ersemany). (1) Dis- 
connect wires leading from the magneto to the 
spark plug and to the ignition switch. Remove 
breaker point cover and note the position of the 
rotor so that magneto can be reinstalled in the same 
position. 

(2) Remove the two cap screws and lockwashers 
which secure the magneto on its bracket and remove 
magneto from its coupling. 


d. INSTALLATION (Wico or EISEMANN). (1) 


Section X. 


64. General 

a. DESCRIPTION. The four clutches (fig. 4) per- 
form the same duty as a conventional transmission. 
Two clutches control forward or reverse motion and 
two clutches control raising or lowering of the car- 
riage. The four clutches are located in a case which 
is secured to the engine at one end and to the drive 
axle housing at the other end. Engine power is 
transmitted through a main drive shaft to the clutch 
shafts to provide forward or reverse vehicle motion 
or up or down motion of the carriage. A gear at 
one end of the main drive shaft meshes with gears 
on the clutch shafts to provide forward motion of 
the vehicle and down movement of the carriage. A 
gear at the other end of the main drive shaft meshes 
with an idler gear which is in mesh with the gears 
on the clutch shafts. The use of this idler gear pro- 
vides reverse motion of the vehicle and up move- 
ment of the carriage. The clutch plates are engaged 
or disengaged by means of a shift collar which is 


controlled by the motion control or lift control lever. 


b. Operation (fig. 59). All four clutches operate 
in the same manner. Moving the motion control 
lever to its “forward” position engages the rear 


clutch on the right side of the case; moving the : 


lever handle to its “reverse” position engages the 
front clutch. Moving the lift control lever to its 
“up” position engages the front clutch on the left 
side of the vehicle; moving the lever to its “down” 


position engages the rear clutch. 
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CLUTCHES 


Install magneto on its bracket with the rotor in th 
same position as when removed, t 


(2) Install the two cap screws and lock washe, 
which secure the magneto on its bracket, Conney 
wires to spark plug and ignition switch. 

Note. If engine has been rotated or position of p 
upon removing is not known, retime the magneto ay 4 
structed in b above. 

Caution: When installing the series C Wice 
magneto see that the drive members and lyg 
of the magneto drive cup are properly aligned, Ip 
spect alignment before tightening the magnet, 
mounting screws by rotating the engine; the float 
member must have sufficient end play during eda 
turn of the cycle. Be sure that the screws clamp e 
magneto securely and do not just bottom in the 
tapped holes of the magneto. 


65. Clutch Maintenance and Adjustment 

a. MAINTENANCE. Inspect lubricant level im 
clutch case and maintain the oil level as specified in 
War Department Lubrication Order. Inspect clutch 
case for lubricant leaks. 


| 


1. Clutch shifter collar. 2. Clutch dogs. 


Figure 59. Clutch in position to move vehicle forward. 


b. ADJUSTMENT. (1) Lift control. There should 
be no movement of the carriage when the lift cont" 
lever is in its neutral position. Inspect as follows: 
ure the left 
he cover 
n the 


(a) Remove the screws which sec 
lower body cover to the body and remove t 
Remove the screws which secure the cover ° 
left side of the clutch case and remove the cover: 


(b) Place lift control lever in neutral and inspect 
the position of the clutch shifter collar, (See fig. 
58.) Move the collar back and forth several times, 
The collar should contact the shifter fork stop (fig, 
103) ; if it docs not, notify designated individual in 
authority. 


(2) Motion control. There should be no move- 
ment of the vehicle when the motion control lever is 
jn its neutral position, Inspect as follows: 


(a) Remove the screws which secure the right 
+ lower body cover to the body and remove the cover. 
- Remove the screws which secure the cover on the 
fight side of the clutch housing and remove the 
cover. 


(b) Place motion control lever in neutral and in- 
spect the position of the clutch shifter collar. (See 
fig. 59.) Move the collar back and forth several 
times. The collar should contact the shifter yoke 
stop (fig. 103) ; if it does not, notify designated in- 
ividual in authority. 


57. General 


The power of the engine is transmitted through any 
one of the four disk-operated clutches to the drive 
axle housing unit. A gear on the end of the lift 
utch shaft engages an internal toothed gear in the 
drive axle housing to operate lift drive sprockets on 
vhich the lift chain operates. A pinion gear on 
he end of the motion clutch shaft engages gears in 
1e drive axle housing to operate a differential and 
e driving wheels. 


68. Maintenance 


The drive axle housing has two level“plugs for de- 
ermining the level of the lubricant and a filler plug. 
nspect lubricant level and fill at intervals specified 
1 the War Department Lubrication Order. A drain 
plug in the bottom of* the drive axle housing pro- 
rides means for changing lubricant. Drain and re- 
ill as specified in the War Department Lubrication 
Order, 
Maintenance inspections. (See pars. 22 to 26.) 


69. Driving Wheels 


Inspect for leaks at time of preventive - 


a. GENERAL. The front or driving wheels are 
equipped with pressed on solid rubber tires. The 


bb. Clutch External Connections 

a, GENERAL. The external connections for the 
clutches for the lift and motion control consist oi 
the lift and motion control levers and the operating 
rods attached to the levers and to the clutch shiftei 
collar, 

b. Maintenance, The threaded clevis on the 
operating rods are used to shorten or lengthen the 
linkage to the clutch shifter collar in order to main 
tain it in its neutral position. Refer to d below for 
adjustment procedure. 


c. Removat, Remove the cotter pins from the 
operating rod adjustable yoke pin and remove the 
yoke pin. Repeat the operation at the opposite end 
of the rod. Remove the operating rod. 


d. INSTALLATION. Install the operating rod and 
operating rod adjustable yoke pin. Repeat the opera- 
tion at the opposite end of the rod. Install cotter 
pins in the yoke pins. Adjust the length of the rod 
by turning the clevis so that lift or motion control 
lever is in neutral when the clutch shifter collar is 
in neutral. 


Section Xl. DRIVE AXLE HOUSING 


me 


. Filler plug. 


2. Drain plug. J. Level plugs. 


Figure 60. Drive axle housing assembly, 


Section XII. WHEELS AND TIRES 


wheels are keyed on tapered axle drive shafts. An 
axle housing bearing cover containing an oil seal 
is mounted on the end of the axle housing. If this 
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oil seal becomes worn or damaged it will allow oil 
from the axle housing to leak onto the brakes. 


b. MAINTENANCE. (1) Tires. To secure maxi- 
mum lift and satisfactory performance, avoid oper- 
ating the vehicle over sharp projections that will 
tear or gouge out pieces of the rubber. Remove nails 
and other foreign matter that will cut the rubber. 
Use a tire press to press a tire off or on. 


(2) Wheels. Remove the driving wheels. In- 
spect the keyway in the axle shaft and the key 
which secures the wheels on the axle shaft. Replace 
axle shaft if keyway is chipped. (See par. 210.) 
Insert the key in the keyway; if the key is a loose 
ht in the keyway replace key and axle shaft. Try 
the key in the kevway in the wheels; if key is loose, 
replace wheel key and axle shaft. Inspect brake 
drum; turn down on a lathe if scored. 


(3) Od seal. After wheel is removed, inspect 
the axle shaft. brake drum, and brake lining for 
evidence of lubricant. If lubricant is present re- 
place the oil seal by removing the six cap screws 
and lockwashers which secure the axle housing 
bearing cover and removing the gasket and cover. 


Remove oil seal from cover and press in a new oil 


seal. 


c RemMovaL.- Jack up drive wheel clear of the 
floor. Remove cotter pin and wheel lock nut. Re- 
move wheel using puller. 
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d. INSTALLATION. See that wheel key is jn lads 
on the axle shaft and install wheel so that keyy,, 
in wheel is alined with the key. Install whee oa 
axle shaft far enough to start wheel nut on axle 
shaft. Turn nut up tight and install cotter pin, 


70. Steering Wheels 


a, GENERAL, The steering handwheel operates 
wheels mounted underneath the counterweight at 
the rear of the vehicle. These steering wheels con. 
sist of two hard rubber tires mounted on two wheels 
and rotating on ball bearings which are pressed on a 
steering wheel shaft. 


b. MAINTENANCE, Maintenance of the steering 


wheel is the same as the driving wheel. (See par, 
69b.) 


c. REMOVAL. Jack up the rear end of the vehicle. 
Remove cotter pins which secure nuts on steering 
wheel shaft and remove the nuts. Press steering 
wheel shaft out of the bearings. Remove the steering 
wheel spacer which is between the two wheels. 

Note: One side of the wheel yoke has a keyway in it. 
The steering wheel shaft must be pressed from the side 
opposite this keyway. 

d. INSTALLATION. Place the steering wheel space 
between the two wheels and press steering wheel 
shaft through the wheels and bearings. Install th 


steering wheel shaft nuts and secure with cotter 
pins. 


Section XIII. BRAKES 


. General All adjustment for wear of the brake lining is made 
The brake pedal on the left side of the operators Dy means of the brake adjusting screw which can 
Jatform actuates brake shoes against brake drums be reached from inside the driving wheels. Depress 
which are 3 a a me driving wheels. When the the brake pedal to turn the screw. Turn the adjust- 
prake pedal is mM its up position the brakes are ¡ny screw clockwise to tighten the brakes. Brakes 


e “he z al v: N 1 ` à ’ 
tied. The pedal can be locked in its released po- on both drive wheels must be adjusted equally. To 


ayy 

sition by a brake pedal hold-down catch located at test for equalization of adjustment, operate the ve- 
the leit of the operator s platform. Brake linkage  hicle and release the brake pedal; note carefully for 
connects the brake pedal to the brake shoe crank. ] side pull. 

72. Maintenance Caution: If the brake adjusting screw is not 
eres should not drag but shoul l sufficiently extended, the brakes will not he effective. 
Rrakes g should hold vehicle sta- If the brake adjusting screw is lengthened (ex- 
tionary when the brake pedal is in its “up” position. tended) too much, the brakes will drag. 
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Frame channel. 

Brake shoe link. 

Brake lever and sleeve. 
Brake shoe crank. 

Brake shoe link. 

Oil seal. 

Brake shoe. support. 

Brake shoe. 

Brake shoe retracting spring. 
Brake adjusting screw. 
Axle drive shaft. 

Brake shoe spring retainer 
anchor pin and spring. 

13. Axle housing bearing cover. 
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Figure 61. Brake assembly, showing correct position of brake shoe links, 
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Section XIV. STEERING GEAR 


73. General 

The stecting gear assembly consists of the steering 
handwheel, reduction gears, steering shaft, steer- 
ing shaft sprocket, and stecring chain, The steering 
wheel assembly consists of the steering wheel fork 
complete with wheels, sprocket, spindle, and nut. 
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10 9 8 1 
Steering shaft collar. 
Steering shaft sprocket. 
Steering shaft sprocket nut. 
Steering chain. 
Chain adjusting turnbuckle lock nut. 
Chain adjusting turnbuckle. 
Counterweight cover plate. 
Steering wheel fork spindle. 
Steering wheel fork spindle nut. 
10, Steering wheel fork sprocket. 


Figure 62, Steering gear chain adjustment. 
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The steering chain functions as a drag link, provid- 


ing an adjustable connection between the steering 


shaft and the steering wheel. 


74. Maintenance 
a. INSPECT STEERING GEAR PLAY. Turn steering 
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handwheel. [f free travel on periphery of steering 
handwheel exceeds 2 inches, adjust the steering 
chain. 

b. Anjust STEERING CHAIN (fig. 61). (1) 
Reach under the brake pedal and remove screws se- 
curing counterweight cover plate on the counter- 
weight. 

(2) Loosen chain adjusting turnbuckle lock nut 
and turn turnbuckle until all slack is removed from 
chain. Tighten the chain adjusting turnbuckle lock 
nut. 


c. TIGHTEN Sprocket Nuts (fig. 62). Tighten 
steering shaft sprocket nut and steering wheel fork 


spindle nut. 
d. REINSTALL COUNTERWEIGHT COVER PLATE. 
Secure with the screws. 
1 2 3 4 5 


11 0 9 8 76 


Steering handwhecl gear. 
Idler gear shaft. 

‘Control housing cover. 
Screws, 

Lockwashers. 

Control housing. 
Steering shaft nut. 
Steering shaft. 

Steering shaft gear. 
Steering idler gear and- pinion (pinion meshes with 
steering shaft gear). 
Steering hand wheel. 


. . 
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Figure 63. Steering handwheel assembly removed. 


e. TIGHTEN STEERING SHAFT Nur. (1) Remove 
three screws and lockwashers which secure contral 


cover on control housing and lift steering 


using se ey ` 
„ndwheel assembly okt, (See fig. 63.) 
k Tighten steering shaft nut. (See fig. 63.) 


Section XV. TILT 


5, General 

> tilt mechanism is operated by engine power 

-omitted through a power take-off situated on 

J «op of the clutch housing. The power is car- 
rough an adjustable drive belt to an inter- 


late gear assembly. An adjustable drive chain 


L. 
2. 
3: 
4, 
5. 
6. 
Ks 
8, 
9. 


es two friction wheels which contact a friction 

~ to give forward or back tilt to the masts and 
These friction wheels are adjustable to prop- 

< position them with the drum. The friction 

x operates a Worm and gear which operates two 
secured to the masts. 


Cap serew. 

Drive belt. 

Cap screw. 

Cap screw. 

Lock nut. 

Power take-off chain adjusting screw. 
Power take-off bracket. 

Cap screw. 

Power tilt drive pulley. 


Figure 64. Tilt power take-off chain adjustment. 


(3) Reinstall control housing cover and steering 
handwheel on control housing and secure with three 


screws and lockwashers. 


MECHANISM 


76. Maintenance 

a. Inspect Tirer Power TAKE-OFF CHAIN AD- 
JUSTMENT (fig. 64). There should be no deflection 
in the idle side of the power tilt chain when power 


is applied; however the chain should not be so tight 


that it cannot be moved sideways on the sprocket 
with the fingers. If the chain is too loose or too 
tight, loosen the four cap screws which secure 
power take-off bracket on the power take-off hous- 
ing. Loosen lock nut and turn power take-off chain 
adjusting screw out to tighten or in to loosen. Tight- 
en the four cap screws and the lock nut. 


Note. Each adjustment of the power take-off chain re- 
quires an adjustment of the drive belt, the friction wheels, 


and power tilt drive chain. 


1 2 3 4 
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1. Drive belt. 

2. Euler, 

3. Intermediate pulley. 
4. Straight edgc. 


Figure 65. Testing drive belt for deflection. 


b. Inspect Drive BELT ADJUSTMENT (fig. 65). 
Inspect drive belt for deflection by placing a straight 
edge across the pulleys and pressing on belt with 
ruler. There should he io deflection of the drive 
belt on the idle side when power is applied. To 
adjust the drive belt, loosen the four carriage bolts 


65 


which secure the ult intermediate bearing housing 
and move housing out to tighten or în to loosen 


drive belt. 


Note. Each adjustment of the drive belt requires an 
adjustment of the friction wheels, and power tilt drive 
chain. 


c. Ixsrecr Power Tur Drive Cusin DEFLEC- 


TION (fig. 06). 


L Tilt control brackets. 6. Straight edge. 

2. Bolts. 7. Ruler. 

3. Friction drum. 8. Power tilt drive chain, 
-4. Friction wheels. 9. Friction wheel sprocket. 


5. Friction wheel sprocket. 


Figure 66. Measuring power tilt drive chain deflection. 


(1) Inspect power tilt drive chain for deflection 
by placing a straight edge across the sprockets and 
pressing on chain with a ruler. There should be no 
deflection in the idle side of the power tilt drive 
chain when power is applied; however, the chain 
should not be so tight that it cannot be moved side- 
ways, with the fingers, on the sprocket. 


(2) If the chain is too loose or too tight, adjust 
by loosening two bolts which secure the tilt control 
bracket. Then slide the sprocket and friction wheel 
assembly toward the right side of the vehicle to 
tighten the chain or toward the left to loosen. 


Note. Each adjustment of the power tilt chain requires 
an adjustment of the power take-off chain, drive belt, and 


friction wheels. 
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7 
Cotter pin. 5. Clevis. 
Clevis pin. 6. Clevis pin. 
Clevis. 7. Tilt control brackct rod. 
Lock nut. 


Figure 67. Adjustment of tilt control bracket rod for 
tilting friction wheel position. 


d. Friction WHEEL ADJUSTMENT (fig. 67). 
l 


Note.. The friction wheels must be clear of the friction 


drum when the tilt control lever is in neutral. 
J 1 


(1) Remove cotter pins and clevis pins and 
loosen the lock nuts. i 


(2) Turn clevis up or down on the rod until the 
friction wheels are clear of the friction drum. 


(3) Tighten lock nuts and install clevis and cot- 
ter pins. 
Note. Any adjustment of the friction wheels -must DS 


followed by adjustments of the power take-off chain, drive 
belt, and power tilt drive chain. 


e. ADJUSTMENT OF TILT OF THE Masts (figs 
68 and 69). 


(1) Start engine and tilt the masts until thg 
mast bracket is 3 inches from the control housing: 


(See fig. 68.) 


n 
— 2.» 


Ss. Tilt rack. 
Ruler. 4. Control housing. 


Figure 68. Measuring amount of back tilt. 


2. Control housing. 


1. Mast. 
Figure 69. Measuring amount of front tilt. 


(2) If the front stop collar (fig. 70) is not rest- 
ing against the tilt stop bell crank, loosen the set 


Section XVI. 
77. General 


The lift mechanism is operated by engine power. The 
lift is controlled by means of a lift control lever 
located on the control housing in a quadrant sit- 
uated to the operator’s right. The load is lifted by 
two steel forks attached to a carriage plate which 
travels on steel masts. Engine power 1s transmitted 
to the carriage plate with its forks, by means of two 
clutches. One clutch is for lifting the load and the 


serew in the collar and move the front stop collar 
up against the bell crank, 

(3) Tilt the masts forward until they are 12% 
inches from the front of the control housing. Tf 
the rear stop collar (fig. 70) is not resting against 
the tilt stop bell crank, loosen the set screw in the 
collar and move the rear stop collar up against the 
bell crank, 


f. Forcing rue Tier Contro Lever. (1) 
When tilt control lever is forced into its “B” or 
back position, the lower tilt control rod may be bent. 

Note. A bent lower tilt control rod will allow the 


brackets on the masts to which the tilt rack is fastened to 
hit the control housing. 


(2) Inspect lower tilt control rod: if it is not 
straight, straighten or replace. 


123 456 
1. Set screw. 4. Stop bell crank. 
2. Stop collar (front). 5. Set screw. 
3. Tilt stop rod. 6. Stop collar (rear). 


Figure 70. Adjustment for forward and back tilt. 


LIFT MECHANISM 


other clutch is for lowering the load. Engaging 
either clutch transmits engine power to a driving 
sprocket on which is a link chain. This chain passes 
over sprockets on the masts and the ends are se- 
cured to the carriage. The engine power therefore 
passes through either of the clutches to the chain 
and then to the carriage which carries the forks. 
Automatic stops prevent the load from being lifted 
too high or from being lowered so far as to hit the 
floor. 
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78. Maintenance carriage, The bolt should extend about 1% inches, 
a. GENERAL, The chains on the fork lift carriage Repeat the procedure on the opposite chain tension 
must not be too tight nor too loose. Chains which are spring bolt. 
too tight cause a loss of power and excessive chain (2) If one bolt extends about 1 inch and the 
and sprocket wear. Chains must not be so loose that other bolt extends about 134 inches, the lift chaing 
{ 
f 
l 


they can jump a tooth on the drive sprocket. are not equalized and are out of time. 


b. Cause or UNEQUAL CHAIN Lenortus. (1) 
Chams used for heavy duty work will stretch and 
looseness will result, 


t 


(2) Deflection in chains is especially noticeable 
when the lift forks are low or near the floor or when 
a full load of about 2,000 pounds is being carried. 


(3) When they are loose, chains may jump a 
tooth on the lift sprocket. This results in lack of 
equalization with the load all on one chain. 


c. EQUALIZE THE Lirr CHAINS (fig. 71). 


rN Lai Hid (a 


Carriage. 

‘Lift fork. | - 
Lift chain. 

Wooden stick (approx. 3 ft. long). 
Lift chain. 

Lift fork. 
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Figure 72. Equalizing lift chains. 


(3) Place a board about 3 feet long under the 
carriage and then start the engine. Lower the car- 
riage slowly and carefully against the board until a 
snapping noise is heard. One or two short applica- 
tions of power may be necessary, but extreme cau- 
tion must be taken to avoid chipping sprocket teeth 
or breaking the chain. 


Chain adjusting bolt. 


Mast bracket, (4) Lift the carriage, by engine power, off the 
Lock nut, Chain tension spring. stick and repeat the procedure in steps (1) and 
Nut. Lift chain. (2) above. If the two-chain tension spring bolts de 
Outer mast stop bracket. 10. Retaining nut. ; at re- 
Conmectinó Uap. U. Jam mi not extend equal distances above the bracket, 
Chain tension spring bolt. peat step (3) and then step (1) above. 


Figure 71. Measuring lift chains for equal tightness. 
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(5) When the chain tension spring bolts. extend 
equal distances above the bracket, adjust these bolts 
(1) Measure the distance chain tension spring SO that both extend 13% inches above the bracket. 
bolt extends above the bracket on the back of the (6) Loosen lock nuts and turn both chain ad- 


68 


` 


fasting bolts until both chain tension spring bolts 
j PA ; id bo 7 `Q aN Mu ` 
3 inches above bracket. Tighten lock iut, 


rate hain adjusting bolts c 
yee 9/3 justing bolts cannot be turned enough 
to opiain the 14-inch measurement on the chain tension 
bolt, remove one chain link from cither or both 


ains. 

d, To REPAIR Oxx BROKEN Lirr Cuain. (1) 
ave connecting link lock at chat iyat 

Remove eae x chain adjusting bolt 

and disconnect connecting link from bolt. 

(2) Remove broken link and install a new con 


necting link as illustrated and described in paragraph 
Si. 


3) Place a steel shaft or pipe under the chain 
ring. Start engine and bring carriage down 


ansion s} 


QUA 


5, Outer mast. 

6. Carriage shoe. 

7, Inner mast. 

8. Inner mast spacer. 


Lift stop rod. 

Carriage stop pin. 
Carriage stop pin collar. 
Lift stop bell crank. 


Figure 73. Correct lower stop of lift. 
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on the shaft or pipe until the chain tension Spring 


coils are forced together. 
(4) Install chain around spro 
Connecting link lock on chain adju 


(5) Inspect chains for proper 
equalization. 


ckets and install 
sting bolt. 
adjustment and 


Jer CHAINS. (1) 


e To Iran Two BROKEN 
as 1n- 


Disconnect both chains in the same manner 
structed for one chain in d(1) above. 

(2) Repair the two chains as instruct 
above. 

(3) When both chains break, 
slide down the masts to the floor. Raise 
about 2 fect off the floor and put 4 piece 
under the carriage at about its center. 

(4) Install the chains on the sprockets ; the chains 
will be about 3 inches short and will not be able 
to be connected to the chain adjusting holt. 


ed in d(2) 


the carriage will 
the carriage 
of 2 by 4 


A mee rest, 8. Lift chain. 

, arriage. 9. Inner mast. 
3. Lift fork. 10. Outer mast 
4. Lift chain. 11. Lift fork 
5. Drive axle housing. 12. Lift stob röd 
6. Driving wheel. 13. Lift sto 
7. Driving wheel. j 


Figure 74. Front view of vehicle with carriage lifted 


(5) Hand crank engine and force carriage down 
. . 5 

on the 2 by 4 until the chains can be attached to the 

chain adjusting bolt. Install connecting link 

eat g link locks on 

chain adjusting bolt. 
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(6) Inspect chains for 
equalization, 


proper adjustment and 


f. Amust Lower Stor. 


Vote. The carriage stop pin collar must trip the lift 


stop bell crank at the same time as the carriage shoes 
reach the inner mast spacer 


If carriage shoes are not at inner mast spacer as stop 
pin collar trips the lift stop bell crank, proceed as 
tollows: 


(1) Loosen set screw in carriage stop pin collar 


and move the collar up or down until tri 
plished as described above. 

(2) Start engine and test adjustment, Tẹ lift ey 
not stop but goes into lift operation, adjust the Jig 
stop link by removing cotter and clevis pin; wh; 
secure lift stop link; loosen lock nut and turn r 
to shorten the rod. Caution: If rod js short 
too much it will cause the carriage to con 


moving even though the lift control lever is jn 
tral. 


p 15 acco 
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(3) Start engine and test adjustment. 


CHAPTER 4 
AUXILIARY EQUIPMEMT 


79. Auxiliary Equipment (Not Used) 
Chapter 4 does not apply to this vehicle. The oper- 
ation, adjustment, maintenance, removal, repair, and 


installation of the components are covered in other 
sections of this manual. 
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CHAPTER 5 
REPAIR INSTRUCTIONS 


NR. A 


Section I. 
80. Scope 


These instructions are for the information and guid- 
ance ot the maintenance personnel responsible for 
the third and higher echelons of maintenance of this 


Section ll. 


8l. Engine Removal 


a. Remove Rear Bopy PANEL (1) Drain en- 
gine lubricant by removing drain plug in bottom of 
engine crankcase sump. 


l S, 4 


as 


1. Ilywheel lock nut. 3. Flywheel. 
2. Fan housing. 4. Starting crank adapter, 


Figure 75, Starting crank adapter. 


(2) Disconnect ignition switch and spark plug 
wires at magneto, Disconnect choke rod at car- 
buretor. 


(3) Remove six cap screws and lockwashers 
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GENERAL 


equipment. They contain information on the maj. 
tenance of the equipment which is beyond the SC, 
of the tools, equipment, or supplies normally aya: 
able to using organizations. 


ENGINE 


which secure rear body panel to body. Unscrew 
gasoline tank cap. Remove the two top screws 
which secure the control housing. 


(4) Remove cotter and clevis pins which secure 


1. Puller. 


2. Flywheel. 
Figure 76, Pulling flywheel. 


3. Fan housing. 


the brake pedal rod to the brake pedal. Remove 
rear body panel assembly from vehicle. 

b. Remove Fan Housine Top Cover. Remove 
four stove bolts which secure fan housing front 
cover to body and remove cover. Remove one stove 
bolt which secures fan housing to fan housing top 


Remove two nuts and lockwasher se 
er to cylinder and remove top cover, 


ov 
| ReMOVE FLYWHEEL (figs, 75 and 76). 

+) Remove two starting crank adapter cap 
sys and lockwashers, and remove adapter, 


curing 


5) Remove flywheel nut and cotter pin and then 
ove flywheel using a puller, (Sec fig, 70,) Re- 
ve fan housing cap screw on right side of hous- 
„ cap screw at left top side of housing, and two 
F crews and washers at bottom of housing. 

Remove Fruer Tank. Close shut-off cock at 
alter. Disconnect fuel line at fuel filter. Re- 
ve two bolts, nuts, and lockwashers that secure 
bottom of the gasoline tank to the body. Remove 
screw securing the top of the gasoline tank to 

body. Lift out gasoline tank. 


| Remove ENGINE Surrort PLATE (fig. 77), 


Upper throttle rod. 3. Throttle bell crank. 
2 Throttle spring. 4. Accelerator pedal. 


Figure 77. Engine support plate and accelerator linkage. 


Kemove two bolts, nuts, and lockwashers from each 
End of the engine support plate. Remove four cap 
Crews and lockwashers securing plate to engine and 
femove plate, 


yf Remove Carpuretor. (1) Disconnect throttle 
dell crank from accelerator pedal by removing cot- 


ter pin and rod from pedal. Unhook throttle spring 
from throttle bell crank and carburetor, Remove 
cotter ping and nnhook upper. throttle rod from 
throttle bell crank and carburetor, 

(2) Remove cap screw and loackwasher securing 
throttle hell erank assembly to right side of engine 


and remove crank assembly, Remove two œp 
retor 


screws and lockwashers which secure the carbu 
to the carburetor elbow and remove carburetor and 
gasket. 


1. Muffler pipe. ~ 2. Manifold pipe union. 
3. Manifold pipe. 


Figure 78. Manifold pipe union, 


g. Remove MaAnIFoLD. Remove two nuts and 
lockwashers which secure the manifold to the cylin- 
der. Loosen manifold pipe union and remove mani- 
fold assembly and manifold gasket. 


h. Remove Power TAKE-OFrF CHAIN AND Hous- 
ING. Remove four cap screws and lockwashers 
which secure power take-off bracket assembly on 
power take-off housing. Remove drive belt. Re- 
move cap screws and lockwasher securing inspection 


` cover to power take-off housing and remove inspec- 


tion cover with gasket. Remove chain link lock 
from chain link pins by sliding lock off pins. Push 
link pins down and lift link off side of chain. From 
opposite side of chain, pull link with pins out of 
chain, (See fig. 79.) Remove power take-off chain. 


Note. If chain is hard to remove from sprocket, it is be- 
cause the pull is being made against engine compression. 
Remove spark plug to relieve compression, Remove bracket 
assembly and gasket. Remove four cap screws and lock- 
washers which secure the power take-off housing on the 
clutch housing and remove housing and gasket. 
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1. Link with pins. 
2. Link side plate. 
3. Power take-off chain. 
4. Chain link lock. 
5. Clutch housing. 


Figure 79. Disconnection of power take-off chain. 


1. REMOVE ENGINE. Remove the cap screws 
which secure the. engine crankcase to the clutch 
case; then jack up the clutch case about 1 inch and 
lift engine out of vehicle. 


82. Disassembly of Engine 
a. REMOVE CYLINDER HEAD. 
b. REMOVE CYLINDER ASSEMBLY. See paragraph 

125. 

c. Remove MAGNETO. See paragraph 138. 

d. Remove CRANKCASE REAR BEARING Cover. 
See paragraph 120. 

e. DiscoNNEcr OIL Line. Unscrew oil pump to 
crankshaft collar oil line nut at the crankshaft collar. 
(See fig. 80.) 

f. Remove CRANKCASE OIL SUMP ASSEMBLY, 
See paragraph 100. 

g. Remove CONNECTING Rop AND Piston As- 
SEMBLY. See paragraph 94. 

h. Remove Cranxcase Front BEARING Cover. 
See paragraph 120. 

1. REMOVE CRANKSIIAFT ASSEMBLY, 


graph IIo. 
j. REMOVE CAMSHAFT. See paragraph 116, 


See paragraph 43. 


See para- 


k. Remove MAGNETO TIMING GEAR. = para- 
graph 106. 
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1. Camshaft timing gear. 4. Crankshaft timing gear. 
2. Crankcase. 5. Crankshaft. 
3. Crankshaft bearing cone. 6. Crankshaft collar. 


7. Oil pump to crankshaft collar line. 
Figure 80. Oil pump to crankshaft collar oil line. 


83. Engine Inspection and Repair 
a. GENERAL. For information covering the dis- 
assembly, inspection and repair, and assembly of an 
one of the assemblies removed in previous para 
eraph (par. 82), refer to the individual paragraph i 
the repair section which covers the subject in detail 
For example: Detailed information concerning th 
crankshaft can be found in paragraph 109. r 
b. ENGINE CRANK-CASE. (1) Inspect the tapped 
holes in the crankcase which accommodate the cyl- 
inder to crankcase cap screws, for indication of 
thread damage. Inspect the tapped holes in the crank- 
case where the front and rear bearing covers, oil 
sump, and magneto timing gear cover are mounted. 

(2) Inspect the oil level cock with pipe sleeve 
and pipe for presence and secure mounting. Open 
oil level cock and clean out oil passage with com- 
pressed air. 

(3) Clean the crankcase, inside and out with 
compressed air. 

c. CRANK-CASE INSPECTION Cover. Inspect cap 
screws which secure crankcase inspection cover om 
the crankcase for thread damage. Discard crankcast 
inspection cover gasket. Clean oil filler pipe inside 


out and inspect weld Where oil filler Pipe is at- 
ed to the crankcase inspection cover, Clean in- 
and outside of the cover in solvent, dry cleaning, 
| CRANKSHAFT REAR BEARING Cup, Inspect 
shaft rear bearing cup for ridges, scores, ur 
oness in crankcase, Replace cup if damaged or 
MAGNETO Drive Gear BUSHING. Inspect 
encto drive gear bushing for Scoring, Insert 
ometo drive gear shaft in bushing; if fit between 
se and bushing is loose, replace bushing, The 
it clearance should be .003-inch, 


Engine Assembly 

a. INSTALL MAGNETO TIMING GEAR. See para- 
ph 108. 

b. INSTALL CAMSHAFT. See paragraph 118, 

c. INSTALL CRANKSHAFT ASSEMBLY. See para- 
raph 114. 

d. INSTALL CRANKCASE FRONT BEARING Cover. 
ee paragraph 124. . 


EMBLY. See paragraph 98. 

f. INSTALL CRANKCASE OIL SUMP ASSEMBLY. 
ee paragraph 104. -e i 7 

g. Connect OIL LINE. -Screw oil pump to crank- 
haft collar oil line on the crankshaft collar. See fig- 
re ĝo. 

h. INSTALL CRANKCASE REAR BEARING COVER. 
See paragraph 124. 

1. INSTALL MAGNETO. See paragraph 63. 


92. 
k. INSTALL CYLINDER HEAD, See paragraph 43. 


85. Engine Installation 


a. INSTALL ENGINE IN VEHICLE. Install engine 


clutch aline. Install cap screws which secure en- 
gine crankcase to clutch case. P 

b. IxsraL Power TAKE-orr CHAIN AND Hous- 
ING, (1) Install power take-off housing and new 


‘crews and lockwashers. Install power take-off 
bracket assembly and gasket on power take-off hous- 
mg, and secure with four cap screws and lock- 
Washers. Install drive belt. 

(2) Install power take-off chain around sprockets 
clutch, Connect ends of chain by, installing link 
With pins through ends of chain; from opposite side 
91 chain, install link on pins and secure by sliding 
chain pin lock on pins. 

fe. If ends of chain are difficult to connect, it is be- 


Caus Ñ s : : | 
E the pull is being made against engine compression. 
tion ove spark plug to relieve compression. Install inspec- 
: COve 


r with gasket on power take-off housing, secure 


Wit 
Cap screws and lockwashers. 


e. InstaLL CONNECTING RoD AND Piston As-' 


j. INSTALL CYLINDER ASSEMBLY. See paragraph 


so that cap screw holes in engine crankcase and 


gasket on clutch housing and secure with four cap’ 


e Apjust Power Taki ork CHAIN. 
graph 78, 


Aer pa rol 


d. INSTALL. MANIFOLD (fig. 40). Install mani 
fold assembly and new gasket on cylinder, Connect 
manifold pipe to muller pipe at manifold pipe 
union, Install two nuts and lockwashers which se- 
cure manifold to cylinder, 


e, INSTALL Carnureror, Install carburetor with 
gasket and carburetor elbow and secure with two 
cap screws and lockwashers, Install throttle bell 
crank assembly; install cap screw and lockwasher 
which secures crank to right side of engine. Hook 
upper throttle rod on throttle bell crank and car- 
buretor and secure with cotter pins. Hook throttle 
spring on throttle bell crank and carburetor. Con- 
nect throttle bell crank to accelerator pedal and se- 
cure with cotter pin. 

f. InstaLL EncineE Support PLATE (fig. 77). 
Install engine support plate and secure to engine 
with. four cap screws and lockwashers. Connect both 


-ends of plate to body with two bolts, nuts, and lock- 


washers. 

g. INSTALL GASOLINE TANK (fig. 77). Install 
gasoline tank and secure top of tank to the body 
with one cap screw and lockwasher. Secure bottom 
bracket on tank to body with two bolts, nuts, and 
lockwashers. Connect fuel line to fuel filter. Open 
fuel shut-off cock at fuel filter. 

h. INSTALL FLYWHEEL (fig. 76). Install fan 
housing and secure with two cap screws and wash- 
ers at bottom of housing ; cap screw at left top side 
of housing; and cap screw at right side of housing. 
Install flywheel and flywheel nut. Turn nut up tight 
and secure with cotter pin. Install starting crank 
adapter and secure with two cap screws and lock- 
washers. 

i, INstALL Fan Houstnc Top Cover (fig. 76). 
Install fan housing top cover and secure to cylinder 
with two nuts and lockwashers. Install stove bolt 
which secures fan housing to fan housing top cover. 
Install fan housing front cover and secure with four 
stove bolts. 

j. Instaty Rear Booy PANEL (fig. 50). Install 
rear body panel assembly and secure with six cap 
screws and lockwashers. Attach brake pedal rod to 
brake pedal and secure with clevis and cotter pins, 
Install the two top screws which secure the control 
housing, Install fuel tank cap. Connect choke rod 
to carburetor by hooking it into place. Connect ig- 
nition switch and spark plug wires, Fill engine with 
lubricant, 

k. Tune-up ENGINE. Perform engine tune-up. 
(See paragraph 40.) 
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Figure 81, Crankcase, cylinder, cylinder head, manifolds, and oil sump. 


Legends for figure ST 


j Cylinder head flat coasher, 10. Carburetor to manifold pipe. m 
: Cylinder head cap secrete. 20. Valve lifter dover. 38 
A Cylinder head, 2l. Valve lifter cover gasket. 39, 
A spark plug. 22. Manifold stud. 40. 
«Spark plug gasket. 23. Valve lifter cover stud. 4l. 
6 plysoheel pon ASMI top cover nut, 24. Cylinder hold-down cap serevw. 42, 
- flywheel fan housing top cover stud, 25. Lochwasher. 43 
g Cylinder head gasket, 26. Cylinder to crankcase gaskel H. 
o. Manifold gasket. 27, Crankcase. : i 15. 
a. Manifold. 28. Crankcase front bearing cover gasket, 1 
il. Manifold nut. 29, Front oil seal, 47, 
12, 90° exhaust clbow. 30. Front bearing cover. 48. 
mw 45 exhaust elbow. 31. Front bearing cover key. 49, 
14. Manifold pipe. 32. Lockwasher. E 
13, Valve lifter cover nut, 33. Screw. a 
16. Carburetor pipe to manifold gasket. 34. Oil sump gasket. a 
17. Lockwasher. 35. Oil sump. 54 
18. Cap screw. 36. Lockwasher. on 


( ap gore 

Crankcase drain plug 
Oil sump plug 
Lockwasher. 

Cap screw. 

Oil level cock nipple. 
Oil level cock sleeve. 
Oil level cock. 


Crankcase inspection cover yashe! 


Crankcase inspection cover. 
Rear oil seal. 

Oil filler pipe clhow. 

Rear bearing cover gasket. 
Oil filler plug. 

Screw. 

Lockwasher. 

Rear bearing cover. 
Cylinder. 

Crankcase breather tube. 


Section Ill. CYLINDER HEAD AND VALVE MECHANISM 


86. General l 

The valve mechanism consisting of valves and 
springs plus lifter assembliès and the cylinder head 
can be removed with the cylinder. 


87. Maintenance 

a. VALVE CLEARANCE ADJUSTMENT (fig. 48). 
Adjust intake and exhaust valve clearance as in- 
structed in paragraph 40. 

b. MAINTENANCE. Inspect valve springs for dirt, 
rust, scale, or sludge. Clean dirt from cylinder head, 
valve mechanism, and piston head, using solvent, 
dry cleaning. Wipe clean and dry. Replace gasket. 


88. Removal 

a. Rear Bopy PANEL. Remove rear body panel 
assembly. See paragraph 81. 

b. Remove Fan Housinc Top Cover. See para- 
graph 81. 

c. Remove CARBURETOR. See paragraph 51. 

d. Remove ManiroLD. See paragraph 41. 

e. Remove CRANKCASE OIL Sump. See para- 
graph 46. 

f. Remove Pisron AND CONNECTING ROD. See 
paragraph 94. 

g. Remove CyLINDER ASSEMBLY. Remove cap 
screws and lockwashers which secure cylinder to 
crankcase and remove cylinder assembly and gasket. 


89. Disassembly 

a. Remove CyLinpeER Heap. Remove cap screws 
and washers which secure cylinder head to cylinder 
and remove cylinder head and gasket. 


~~ m 
SE 
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PLU LAL 


Intake valve. 
Exhaust valve. 
Valve spring. 


ae, 


ij 


Valve spring retainer, 

Valve spring retainer lock pin, 

Valve lifter adjusting screw. 

Valve lifter adjusting screw lock nut, 


Valve lifter. 


Oil pump connecting rod with plunger, 
Cam with gear. : 
Cam and gear shaft. 


Cams, gear, shaft and valves. 


ligure 82. 
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b. Remove Vaives, Using a valve spring com 
pressor tool, compress the intake valve spring and 
remove the lock from valve 
stem, Remove compressor tool and remove the in- 
Remove the valve 


valve spring retainer 


take valve from top of evlinder, 
springs and valve spring retainers from the cylinder. 
Repeat the procedure on the exhaust valve, 


¢ Remove Vatye Lirters. Unscrew valve lifter 
adjusting screw lock nuts and valve lifter adjusting 
screw from the valve lifters. 
(See par. 116.) Reach inside of the crankcase and 
remove the valve lifters. 


Remove camshaft. 


90. Repair 

a. CYLINDER. To compensate for normal wear, 
grind the valve seats in the cylinder head. Since the 
valve guides must be used as pilots when grinding 
valve seats, thoroughly clean the guides before grind- 
ing the valve seats. Use a valve guide cleaner. In- 
spect cylinder for out-of-round or taper with a 
cylinder gauge or inside micrometers. If taper: or 
out-of-round exceeds .003 inch, recondition cylinder 
bore. 


b. VALVE MECHANISM. 
tension in valve spring testing machine. Test must 
show 90-pound tension. Reface burned or pitted 
valves in a valve refacing machine. Remove no more 
material from the valve face than necessary to re- 
move the pitted or burned portion. After refacing the 
valves, inspect for identical angles between valve 
seat and valve face using a very light tint of prus- 
sian blue. If a full seat width of contact around the 
entire circle of the seated valve is not shown, the 
angles do not match. Caution: The correction must 
be made on the valve seat and not on the valve. 


Test valve springs for 


91. Assembly 

Instan, Varve Lerrerers (fig. 82), Insta) 
aie lifters from inside of crankcase, Trsta can, 
shaft. (Sce par. 118,) Install valve lifter adjust., 
screw lock nuts and valve lifter adjusting 
into valve lifters. 

b. Instatt VALves (fig..82). Install intake val», 
through the top of the cylinder and slide valve sprin, 
and valve spring retainer on valve stem. Compre. 
valve spring with a valve spring compressor tool anı 
insert valve spring retainer lock pin through valye 
stem. Repeat procedure on exhaust valve. | 


SCrey, 


c. Apjusr VaLve LIFTERS (par. 44). Inspec 
camshaft timing. (See par. 118.) 
d. INSTALL CYLINDER Heap (fig. 82). Using a 


new cylinder head gasket, install gasket and cylinder 
head on cylinder. Install cylinder head cap screws 
and washers. Tighten in sequence shown in figure 47. 
Draw all screws down to a 70 foot-pound torque 
with a torque wrench. Go over each screw a second 
time as a final check. 


92. Installation 


a. INSTALL CYLINDER AssEMBLY. Using new 
cylinder gasket, install gasket and cylinder on crank- 
case and secure with cap screws and washers. 

b. INSTALL Piston AND CONNECTING Rop. See 
paragraph 98. _ . 

c. INSTALL CRANKCASE OIL Sump. 
graph 46. 

d. INsTALL MANIFOLD. See paragraph 41. 


See para- 


€. INSTALL CARBURETOR. See paragraph 51. 

f. InstaLL Fan HousinG Tor Cover. See para- 
graph 85. 

Y. INSTALL Rear Boby' PANEL, 
85. 


See paragraph 


Legends for figure 83. 


Compression ring. 

Oil ring. 

Piston. 

Piston pin. 

Piston pin snap ring. 
Connecting rod. 
Connecting rod bolt. 
Crankshaft. 

Crankshaft timing gear key (Woodruff). 
Crankshaft collar, . 
Crankshaft timing gear. 
Crankshaft bearing cone. 


mM PSH NAAARWNH ta 


15, Crankshaft bearing cup. 

14. Flywheel and fan assembly, 
15. Flywheel. key, + 

16. Flywheel nut. 

17, Starting crank adapter, 

18. Screw. 

19. Washer. 

20. Cotter pin, 

21. Nut. - 
Connecting rod cap. 

25.. Connecting rod shim. 

24, Piston pin bushing, 


wv f 


Figure 83. Engine crank 


shaft, flywheel, pistoi 


ı and connecting rod. 
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Section IV. CONNECTING ROD AND PISTON 


93. General 


The piston which has two compression rings and one 
ol ring, is secured to the connecting rod by a piston 
pin which is held in place by snap rings. The con- 
necting rod has a replaceable piston pin bushing and 
a babbitt bearing at the crankshaft end. This babbitt 
bearing is cast in the connecting rod. 


94. Removal 
Remove cylinder head (par. 43) and oil sump (par. 
40). Remove cotter pins and connecting rod bolt 
nuts and remove bolts from cap and rod. Remove 
cap and shims. 

Note. If the same connecting rod, cap, and crankshaft 
are to be reused, mark the rod and cap for identification in 


reassembly. Use the same number of shims on each side. 
Remove piston with connecting rod from top of cylinder. 


95. Disassembly 


Remove compression rings and oil ring. Remove 
piston pin snap rings and remove piston pin from 
piston and connecting rod. 


96. Repair and Inspection 


a. Using an alignment gauge, inspect connecting 
rod for parallel alignment with the piston. The run- 
ning clearance of the piston pin in the piston pin 
bushing should be a press fit with the hand; the pin 
clearance in the piston pin bore should be a press fit 
with the hand, after piston has been heated in boiling 


1. Feeler gauge. 2. Piston ring. 3. Cylinder. 
Figure 84. Verifying piston ring gap. 
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water, If the clearance between the piston pin and 
bushing is excessive, ream the bushing and the piston 
to fit a 0.005-inch oversize piston pin to the clear- 
ances specified above. 

b. Inspect the connecting rod bearings for wear 
or damage. If worn, scored, or damaged, replace 
the connecting rod with cap. Inspect crankshaft; jf 
the crankshaft throw (where the connecting rod 
fits) is scored or out of round, replace crankshaft. 

c. The running clearance between the connecting 
rod bearings and the crankshaft should be 0.005- 


inch, 


d. Clean the piston, particularly the piston ring 
grooves. 

e. Install piston ring in cylinder, and use piston to 
force the ring down into lower portion of cylinder, 
This squares the piston ring in the cylinder, Re- 
move piston and inspect piston ring gap with a 
feeler gauge. The piston ring gap should be 0.007- 
inch, 


1. Feeler gauge. 2. Piston. 


3. Cylinder, 


Figure 85. Y erifying piston fit in cylinder. 


f. The clearance between the piston and the 
cylinder should be 0.004-inch. Insert a 12-inch 
long feeler blade which is 0.0035-inch thick between 
the piston and cylinder. The feeder blade should 
he removable at a scale reading of 2 to 7 pounds. 


97. Assembly l 
a. INSTALL PistoN (fig. 83). The piston pin 
should be at room temperature (70° F. approx- 


imately) and coated with lubricant. Heat piston in 
boiling water to approximately 200° Fahrenheit. 
Position comnectine rod in piston so that bushing 
is aligned with the piston pin hole in piston, With 
piston still hot, press piston pm into place with 
palm of hand. Thoroughly dry piston with com- 
pressed air. 

b. Instat Piston Pin Swap Rings. These 
rings should be installed at ends of piston pin. Us- 
ing a piston ring expander, install the oil control 
ring and two compression rings, 


98. Installation 


a. INSTALL Piston AND Connecting Rop (fig. 
33). Immerse piston assembly in OE and, using a 


piston ring compressor tool, install piston and con 
necting rod in the cylinder, : 

b. INSTALL Connecting Ron Car (fig, 83). Be 
sure bearing surfaces are clean. Coat the surfaces 
with OL. 


Place connecting rod cap on the rod. 


Install connecting rod on crankshaft 
Install con- 
necting rod shims so that clearance between connect- 
mg rod and crankshaft is 0.003-inch. (See par. 97.) 
Install connecting rod bolts and nuts. Turn nuts 
up to 40 foot-pound torque. [land crank the engine 
to test for smooth and free operation of crankshaft. 
Install cotter pins. 

c. INspecr TimMinG or CAMsitart. See paragraph 
118. 


» 


Section V. CRANKCASE OIL SUMP AND LUBRICATING OIL PUMP 


99. General (fig. 86) 


The plunger type oil pump is operated by a connect- 
ing rod, one end of which has an eye which slips 
onto a cam on the camshaft. The opposite end of 
the connecting rod is hinged to a plunger which 
operates in a cylinder as a pump. A floating intake 
screen, at the intake of the pump, is located below 
the surface of the crankcase oil level where it picks 
up the cleanest oil for circulation. 


100. Removal (fig. 86) 


See paragraph 45. 


4, Spring retainer plug. 
5. Crankcase oil sump. 
3. Pump to crankshaft collar oil line. 


1. Cap screws. 
2. Oil pump body. 


Figure 86. Engine crankcase oil sump assembly. 


10I. Disassembly ` 

a. Remove spring retainer plug from oil pump 
relief valve and remove spring and ball check. 

b. Remove three cap screws and lockwashers 
which secure oil pump body to crankcase oil sump 
and remove body and oil screen. - 

c.. Remove pump to crankshaft collar oil line and 
fitting from oil pump body. 


102. Inspection and Repair 

Clean the oil screen thoroughly in solvent, dry clean- 
ing. Replace screen if damaged. Clean the crank- 
case oil sump and oil pump body in solvent, dry 
cleaning. Blow out pump to crankshaft collar oil 
line with compressed air. See that all oil passages 


are clear and blow out with compressed air. 


103. Assembly (fig. 87) 


a. Install pump to crankshaft collar oil line and 
fitting on oil pump body. 

b. Install oil screen in crankcase oil sump. Posi- 
tion oil pump body on the sump so that end of oil 
pump cylinder is inside of oil screen. Secure oil 
pump body to sump with three cap screws and lock- 
washers, ? 

c. Install ball check and pump spring in oil pump 
relief valve and install spring retainer plug. 

d. Place ball check in the oil pump cylinder inlet. 


104. Installation 
See paragraph 46. 
Note. Remove crankcase inspection plate (fig. 81) and 


rotate engine by hand several times. See that oil is being 
forced out around the connecting rod. 


Oil pump to crankshaft collar oil line fitting. 


1. 
í 2. Oil check valve. 
3. Crankshaft collar. 
4. Crankshaft. 
5. Connecting rod. 
6. Crankcase. 
Figure 88. Inspection of oil pump action. 
1. Connecting rod with plunger assembly. 
2. Crankshaft collar. 
3. Spring retainer plug. 
4. Spring. 
5. Check valve. 
6. Oil pump body. 
7. Cap screw. 
8 Lockwasher, 
9, Oil line. 
10. Fitting. 
11. Oil screen. 
12. Ball checks. 
Figure 87. Engine oil pump and oil screen. 1. Compression nut, 
2. Magneto coupling. 
5. Lockwasher, 
4. Lock nut, 
5. Magneto drive shaft. 
6. Key, 
7. Magneto timing gear. 
$. Magneto drive shaft. 


Figure 89, Removal of magneto timing gear. 
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Section VI. 


105. General 


The magneto timing gear is mounted in the left side 
of the crankcase on a drive shaft. This gear is 
meshed with the camshaft gear and the magneto 
js coupled to the drive shaft with an adjustable 
coupling. A removable bushing is pressed into the 


crankcase tor the drive shaft. 


106. Removal (fig. 89) 
Remove cap screws and lockwashers securing tim- 


Bend 
tangs of lockwasher off the lock nut. Loosen lock 
nut and unscrew compression nut. 


ing gear cover and remove cover and gasket. 


Remove mag- 
neto coupling, lockwasher, and lock nut. Remove 
key from magneto drive shaft and remove magneto 
timing gear with magneto drive shaft from crank- 
case. Drive out pin which holds timing gear on 


magneto drive shaft. Press gear off shaft. 


GEES SS 
OMENS, 


Magneto coupling fibre disk. 
Compression nut. 

Magneto coupling. 
Lockwasher. 

Lock mut. 

Drive shaft bushing. 

Drive shaft Woodruff key. 


Í; 
é. 
3. 
4. 
5. 
6. 
rf 


MAGNETO TIMING GEAR 


107. Inspection and Repair 

Replace magneto timing gear if teeth are chipped. 
Inspect keyway in magneto drive shaft; replace 
shaft and key if keyway is damaged. Inspect com- 
pression nut, magneto coupling, and lock nut for 
damaged threads; replace if necessary. See that 
drive shaft has a clearance of .002 inch in bushing ; 
if clearance exceeds .003 inch, replace bushing and 
ream or hone to .002 inch. 


108. Installation (fig. 91) 


Install magneto timing gear on magneto drive shaft 
and drive magneto timing gear pin through gear 
and shaft. Install gear and shaft in crankcase and 
inspect fit of shaft in bushing. (See par. 107.) 
Install key in magneto drive ‘shaft; install magneto 
coupling, lockwasher, and lock nut. Install com- 
pression nut and tighten lock nut. Bend tangs of 
lockwasher on lock nut. Install timing gear cover 
and new gasket, secure with cap screws and lock- 
washers. 


8. Magneto drive shaft. 

9. Timing gear. 

10. Timing gear pin. - 

11. Timing gear cover gasket. 

12. Timing gear cover. 

13. Washer. i 
14. Cap screw. 


Figure 90. Magneto timing gear and drive coupling. 
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Section VII, 
109. General 


The crankshaft assembly consists of the crank- 
Shaft, the crankshaft timing gear, crankshaft oil 
collar, and the crankshaft roller bearing cones. The 
crankshatt is supported by roller bearings. (See 
fig. 01.) The crankshaft collar is connected to the 
pressure lubrication system for lubrication of the 
crankshaft and connecting rod bearings. The 
crankshaft timing gear drives the camshaft and 
magneto gears, 


1. Crankshaft front bearing cone. 
2. Crankshaft collar. 
3. Crankshaft timing gear. 
4. Crankshaft rear bearing cone. 
5. Crankshaft. * 
6. Oil check valve. 
Figure 91. Crankshaft assembly. 


110. Removal 

a. REMOVE CRANKCASE REAR BEARING COVER. 
See paragraph 120. 

b. Disconnect OrL Line. Unscrew oil pump to 
crankshaft collar oil line nut at the crankshaft col- 
lar. . 
c. REMOVE CRANKCASE OIL SUMP ASSEMBLY. 
See paragraph 46. 

d. REMOVE CRANKCASE FRONT BEARING COVER. 
See paragraph 120, © 

e. Remove CYLINDER Heap, See paragraph 43. 

f. Remove Piston AND CONNECTING Rop As- 
SEMBLY, See paragraph 94. 


CRANKSHAFT FROM 


g. REMOVE ASSEMBLY 


CRANKCASE, 

Note. In some cases the tooth of the cam gear and the 
two teeth of the crankshaft gear are marked to give top 
dead center position. If the teeth are not marked, use a 
prick punch and mark them before disassembly. 
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CRANKSHAFT ASSEMBLY 


III. Inspection and Repair 

a. Inspect rollers of crankshaft bearings by rotat- 
ing bearings with the fingers and observing for un. 
even action. See that rollers are secure jn the te. 
tainer. If rollers are chipped or scored replace en 
and cups. 

b. See that crankshaft collar oil holes are oper 
and that collar is in good condition. o 

c. Inspect crankshaft timing gear for chipped r 
scored teeth. See that timing gear is tight on crank- 
shaft. 


112. Disassembly (fig. 83) 


Press crankshaft bearing and timing gear off the 
crankshaft. Remove crankshaft collar and crank- 
shaft timing gear key. Press crankshaft bearing off 
opposite end of crankshaft. Remove check valve from 
crankshaft collar. 


113. Assembly 


Press crankshaft front bearing on crankshaft. Be 
certain bearing is pressed against shoulder on crank- 
shaft. Install crankshaft collar and screw check 
valve into the collar. Install crankshaft timing gear 
over crankshaft timing gear key in crankshaft. Press 
crankshaft rear (flywheel end) bearing on crank- 
shaft. Be certain bearing is pressed against shoul- 
der on crankshaft. 


114. Installation 


a. INSTALL CRANKSHAFT ASSEMBLY. Install this 
assembly in crankcase and time camshaft timing 
gear with crankshaft timing gear. (See par. 118.) 

b. INSTALL CRANKCASE FRONT BEARING COVER. 
See paragraph 124. 

c. CONNECT OIL Line. Screw oil pump to crank- 
shaft collar oil line nut on crankshaft collar. 

d. INSTALL PISTON AND CONNECTING Rop As- 
SEMBLY, See paragraph 08. 

€. INSTALL CRANKCASE REAR BEARING COVER. 


' See paragraph 124. 


f. INSTALL CYLINDER HraD. See paragraph 43. 

g. INSTALL CRANKCASE OIL SUMP ASSEMBLY. 
See paragraph 46. 

h. Fitt EnGine wiru LUBRICATING O1L. See 
WDLO 6004. 

i. Test CRANKSHAFT, Test crankshaft for tight- 
ness by rotating it by hand. The crankshaft should 
be tight but must not bind. Adjustment for loosen- 
ing is by using .more shims under crankcase rear 
bearing cover; adjustment for tightening is by re- 
moving shims from cover. 


Section VIII, 
115. General 


The cams and gear, constructed integrally, idle on a 
fixed shaft and operate the valve lifters for the jn- 
take and exhaust valves. The oil pump connect- 
ing rod and plunger has an eye at one end which 
lips over an eccentric on the cam gear. The fixed 
shaft is a press fit in the crankcase. 


116. Removal 
o. Remove CRANKCASE Rear BrEarING Cover. 
See paragraph 120. 
b. REMOVE CRANKSHAFT. 
e. REMOVE CAMSHAFT. 


See paragraph 110. 


1. Valve lifter adjusting 5. Magnetic timing gear 
screw. cover. 
Lock nut. 6. Magneto coupling. 


2; 
3. Valve lifter. 7. Magneto bracket. 
4. Cam and gear shaft. Drift. 

Figure 92. Driving cam and gear shaft out of cran 


= 


kcase. 


d. Drive Fixep SHAFT OUT OF CRANKCASE AND 
Cam AND GEAR (fig. 92). Remove cam and gear 
and oil pump connecting rod and plunger from 
crankcase. Slide oil pump connecting rod and 
plunger off cam and gear. 


117. Inspection and Repair 

Inspect valve lifter cams, eccentric and shaft for 
damage; replace cam and gear and fixed shaft if 
these parts are damaged. 


118. Installation 


a. Instat’ Om, Pump CONNECTING ROD AND 
PLuncEr. Caution: The oil pump connecting rod 
and plunger must be installed in the manner shown 
in figure 92. Install oil pump connecting rod and 
plunger, 


b. INSTALL CRANKSIIAFT. See paragraph 112. 
C. INSTALL CAMSHAFT. Install cam and gear so 


that gear is meshed with crankshaft gear when pis- 
ton is at top dead center and valves are closed. 
(See fig. 94.) Rock gear slightly; intake valve 


CAMSHAFT 


- 
. 
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A 
o 
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1. Cam timing gear. 

2. Crankshaft. 

3. Crankshaft bearing. 

4. Oil check valve. 

5. Oil pump. to crankshaft collar line. 

6. Crankshaft collar. 

7. Oil pump body cylinder. 

8. Oil pump connecting rod and plunger. 

Figure 93. Correct installation of oil pump connecting 
rod and plunger. 

| 

L 

1. Exhaust valve closed. 3. Cylinder. 


2. Intake valve closed. "4. Piston at top dead center. 


Figure 94. Position of piston and valves when installing 
camshaft. 


should start to open as piston starts downward in 


the cylinder. Rock gear in opposite direction ; ex- 
haust valve should start to open as piston starts to 


move. 
d. Drive Fixep SHArT THROUGH THE CRANK- 


CASE AND CAM AND GEAR. See figure 93. 
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Section IX. CRANKCASE FRONT AND REAR BEARING COVERS 


119. General 

a. The crankease rear bearing cover, located at 
the flywheel end of the crankcase, provides the rear 
support for the crankshaft, and is the means of ad- 
justing the crankshaft bearings. Shims are used 
under the cover to obtain the proper tightness of 
the crankshaft in its bearings. This cover also pro- 
vides access to the crankcase for the removal of the 
crankshatt and cam and gear assembly. The rear 
bearing cover contains the crankshaft rear bearing 
cup and an oil seal, both of which are pressed in 
place. 

b. The crankcase front bearing cover provides the 
front support for the crankshaft. An oil seal in the 
cover prevents lubricant from leaking. 


120. Removal (fig. 81) 


a. Remove Rear BEARING Cover. Remove cap 
screws and lockwashers which secure crankcase rear 
bearing cover to crankcase. Remove cover assembly 
and gasket. 

b. Remove Front Bearinc Cover. Remove cap 
screws and lockwashers which secure crankcase 
front bearing cover to crankcase. Remove cover 
assembly and gasket. 


121. Inspection and Repair 
a. Rear BEARING Cover. (1) Examine the 
crankshaft rear bearing cup for wear and scoring; 
if-the cup or cone need replacing, replace both parts. 
(2) Replace the oil seal if leaking or worn. Re- 


place the oil seal whenever engine is being repaired 
or reconditioned, 

(3) Replace crankcase rear bearing cover gasket 

(4) Test crankshaft for tightness and adjust ac- 
cording to instructions in paragraph 5141. 

b. Front BearinG Cover. (1) Replace the oil 
seal if leaking or worn. Replace the oil seal when. 
ever engine is being repaired or reconditioned. 

(2) Replace crankcase front bearing 
gasket. 


Cover 


122. Disassembly of Rear Bearing Cover 
Remove crankshaft rear bearing cup and oil seal 
from crankcase rear bearing cover with puller. 


123. Assembly of Rear Bearing Cover 
Press crankshaft rear bearing cup and oil seal in 
crankcase rear bearing cover. 

Note. The cup must seat evenly and firmly. The oil seal 


must be tightly seated and must not be injured during the 
pressing operation. 


124. Installation (fig. 81) 

a. INSTALL Rear BEARING Cover. Use new gas- 
ket and install crankcase rear bearing cover and gas- 
ket on crankcase. Secure with cap screws and lock- 
washers, 

b. INSTALL Front BEARING Cover. Use new 
gasket and install crankcase front bearing cover and 
gasket on crankcase. Secure with cap screws and 
lockwashers. 


Section X. CYLINDER HEAD 


125. Removal 

a. Remove Rear Bopy PANEL. 
SI. 

b. Remove Fan HousinG Top Cover. See par- 
agraph 81. 

c. REMOVE 'CYLINDER HEAD. Remove spark 
plug using a spark plug wrench; be careful not to 
injure the spark plug insulator. Remove cylinder 
head cap screws, cylinder head and gasket. 


See paragraph 


126. Inspection and Repair 


a. Clean cylinder head as instructed in paragraph 


43. 
b. Replace cylinder head gasket. 


127. Installation | 
Install cylinder head. (See par. 43.) - 


Section XI. CARBURETORS 


128. General 


The carburetor, located on the left side of the en- 
gine, is mounted to a carburetor pipe which is se- 
cured to the intake and exhaust manifold. The 
carburetor used on this vehicle is either a Tillotson 
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(model YC4A) or a Stromberg (model UR %). 
Both makes of carburetor have an idle mixture ad- 
justing screw, throttle stop screw, and a main ad- 
justing screw. The air intake for the carburetor 
is provided with a choke valve. 


129. Removal 


See paragraph 51, 


130. Disassembly of Tillotson Carburetor 
a. REMOVE AIR CLEANER. See paragraph 49. 
b. Separate Turottte Bony rrom FrLoat 

CUAMBER (fig. 05). Remove the body retaining 

screws (12) and lockwashers (13) which attach 

the throttle body to float chamber. Separate the 2 

assemblies and remove the gasket (18). 

c. DISASSEMBLE FLOAT CHAMBER (fig. 95). (1) 

Remove two choke valve retaining screws (32) 

which secure the choke valve (31) to the choke 


lever. Remove valve from lever assembly (35). 


(2) Remove choke lever return spring (37) and 
remove choke lever assembly (35) from float 
chamber. Remove choke lever swivel screw (36) 
irom choke lever assembly. 


(3) Remove float chamber drain plug (30), un- 
screw main adjustment screw (29), and remove 
main adjustment screw packing nut (28) and pack- 
ing (27). 

(4) Unscrew main adjustment screw gland (26) 
and remove main adjustment screw gland gasket 
(25). 7 
(3) Unscrew main nozzle (24) and remove main 
nozzle gasket (23). 

d. DISASSEMBLE THROTTLE Bony (fig. 95). (1) 
Remove float lever pivot pin (17) from float and 
body. Remove float (21), inlet needle with seat 
assembly (20) and inlet seat gasket (19). 

(2) Remove idle tube (38) from body. Remove 
two throttle valve retaining screws (11) which se- 
cure the throttle valve to throttle shaft. Remove 
valve (10) from shaft (8). 

(3) Remove stop screw (1) and stop screw 
washer (2). Remove throttle lever (3) from throttle 
shaft (8). 

(4) Unscrew idle speed regulating screw (4) 
from throttle stop lever (6). Remove idle speed reg- 
ulating screw spring (5). Unscrew throttle stop 
lever pin (7) from throttle stop lever (6). Remove 
throttle stop lever (6) from throttle shaft (8). 

(5) Remove throttle shaft (8) from body, Un- 
screw idle adjustment screw (14) from body. Re- 
move idle adjustment screw spring (15). 


131. Inspection and Repair of Tillotson Car- 


buretor . 
a. Thoroughly clean all parts of the carburetor in 


solvent, dry cleaning, and blow clean compressed air 


through all passages. Replace inlet needle with seat 
(20) assembly if worn; service parts are furnished] 
in sets only. Do not attempt to rework the parts if 
they are defective. If the throttle shaft (#) has ex 
cessive end play or radial clearance, replace the bush 
ing (39) by driving out old bushing and pressing In 
a new one, Press chamfered end in first. 

b. Never use a wire or drill to clean out carbure- 
tor passages. 


132. Assembly of Tillotson Carburetor 

a. AsseMBLE Turotrte Boby (fig. 95). (1) 
Install idle adjustment screw spring (15) on idle ad- 
justment screw (14) and turn screw into body. In- 
stall throttle shaft (8) into body. 

(2) Install throttle stop lever (6) on throttle 
shaft (8). Screw throttle stop lever pin (7) in 
throttle stop lever. Install idle speed regulating 
screw spring and turn idle speed regulating screw 
(4) into throttle stop lever (6). 

(3) Install throttle lever (3) on throttle shaft 
(8). Install stop screw washer (2) and stop screw 
(1). 

(4) Install throttle valve (10) into slot in 
throttle shaft (8) and secure valve to shaft with two 
throttle valve retaining screws (11). Install idle tube 
in body. | 

(5) Install inlet seat gasket (19), inlet needle 
with seat assembly (20) and float (21) in body. 
Install float lever pivot pin (17) in float and body. 

(6) Turn throttle body assembly upside down. 
See that float lever is resting on the inlet needle. 
Bend each float lever arm if necessary, to give a dis- 
tance of 15/,, inches from face of body gasket to the 
top of the raised seam encircling the float. 


b. ASSEMBLE FLOAT CHAMBER (fig. 95). (1) 
Install main nozzle gasket (23) on main nozzle (24) 
and screw nozzle into float chamber. 

(2) Install main adjustment screw gland gasket 
(25) on main adjustment screw gland (26) and 
screw gland into float chamber. 

(3) Install main adjustment screw packing (27) 
and turn main adjustment screw packing nut (28) 
into float chamber. Turn main adjustment screw 
(29) into float chamber. Install float chamber drain 
plug (30). 

(4) Install choke lever swivel screw (36) in 
choke lever assembly. Install choke lever assembly 
(35) in float chamber and install choke lever return 
spring (37). 

(5) Install choke-valve (31) into slot in choke 
lever assembly and secure valve to lever with two 
choke-valve retaining screws (32). 
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Figure 95. Tillotson carburetor assembly (YC-4A). 
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Legends for figure 95. 


1. Stop screw. 

2. Stop screw washer, 

3. Throttle lever. 

4, Idle speed regulating screw. 

5. Idle speed regulating screw spring. 
6. Throttle stop lever. 

7. Throttle step lever screw, 

S. Throttle shaft. 

` Flange gasket. 


10. Throttle valve. 

11. Throttle valve retaining screw, 
12. Body retaining screw. 

is. Lockwasher. 

14. Idle adjustment screw. 

15. Idle adjustment screw spring. 

15. Throttle body. 

iv. Float lever pivot pin. 

18. Body gasket. 

19. Inlet scat gasket. 

20. Inlet necdle with scat assembly. 


C. ASSEMBLE FLOAT CHAMBER AND THROTTLE 
Bopy. Install gasket (18) and place the two halves 
together. Secure the two halves with retaining screws 


(12) and lockwashers (13). 


d. ĪNSTALL AtR CLEANER. See paragraph 49. 


133. Disassembly of Stromberg Carburetor 
a. REMOVE Arr CLEANER. See paragraph 40. 
b. SEPARATE THROTTLE VALVE Bopy rrom MAIN 

Bopy (fig. 96). Remove throttle valve body attach- 

ing screws (5) and washers (6) which secure the 

throttle valve body (9) to the main body (20). Sep- 
arate the bodies and remove the main body gasket 

(11). 

c. DISASSEMBLE THROTTLE VALVE Bopy (fig. 96). 
(1) Unscrew idle needle valve (8) from body and 
remove idle needle valve spring (7). 

(2) Unscrew two throttle valve screws (3) which 
secure throttle valve to throttle shaft (1). Remove 
throttle valve (2) from throttle shaft. Loosen 
clamp screw on throttle lever assembly (4) and re- 
move lever assembly (4) from throttle shaft (1). 
Remove throttle shaft (1) from body. 

(3) Remove float fulcrum pin (13) from float 
hanger (14) and float (17). ¡Remove float (17), 
float needle valve and seat (16), and float needle 
valve seat gasket (15). 

(4) Remove float hanger (14) from float hanger 
pin (10). Remove float hanger gasket (12). 

G. DisAssEMBLE MAIN Bopy (fig. 96). (1) Re- 
move venturi (36), unscrew high speed bleeder 
(35), idle tube (18), main metering jet (19), and 
vent tube (34) from body. 


21. Float. 

22. Float chamber. 

23. Main nossle gasket. 

24. Alain nosele. 

25. Main adjustment screw gland gasket, 
26. Main adjustment screw gland. 

27. Main adjustment screw packing. 

28. Main adjustment screw packing nut, 
29. Main adjustment screw. 

30. Float chamber drain plug. 

31. Choke valve. . 

32. Choke valve retaining screw. 

33. Air cleaner. 

34. Air cleaner set screw. 

35. Choke lever and shaft assembly. 

36. Choke lever swivel screw. 

37. Choke lever return spring. 

38. Idle tube. 

39. Throttle shaft bushing. 


(2) Unscrew high speed needle valve (26), high 
speed jet packing nut (25), and high speed jet nip- 
ple (24) from body. Remove high speed jet gas- 
ket (23). Unscrew high speed jet (22) from body 
and remove main discharge jet gasket (27). 


(3) Remove choke-lever shaft washer (28) from 
choke lever shaft (32). Remove two choke valve 
screws (30) which secure choke valve (29) on 
choke lever shaft (32). Remove choke valve (29) 
from choke lever shaft (32). 


(4) Remove choke lever spring (33). Remove 


choke lever and shaft (32) from body. 


134. Inspection and Repair of Stromberg 

Carburetor 
Carburetor data 

WOHIUEL A AN —Y% inch. 

Main discharge jet ............. —No. 32. 

High speed bleeder ............ —No. 60. 

Main metering jet sismos, —.048 inch. 

Idle discharge nozzle ........... —No. 72. 

Idle tube iii crea —No. 72. 


a. INSPECTION AND Repair. Thoroughly clean 
all parts of the carburetor in solvent, dry cleaning, 
and blow clean compressed air through all passages. 
Replace the float needle valve and seat if worn: 
service parts are furnished in sets only. Do not at- 
tempt to repair the parts if they are defective, 

b. Froar Lever, The gasoline level in the float 
chamber is properly set at the factory and should 
not be adjusted unless level has been changed. The 
fuel level is set at %g inch below the top of the 
main body. If necessary to reset level, bend float 
lever arm at the corner where it touches the float 
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Figure 96. Stromberg carburetor assembly (UR-%4) 


Legends for figure 96. 


throttle shaft. 

Throttle valve. 

Throttle valve screw. 

Throttle lever assembly, 
Throttle valve body attaching screw, 
Lockwasher. 

Idle needle valve spring. 

ldle necdle valve. 

Throttle valve body. 

10. Float hanger pin, 

11. Main body gasket. 

> Float hanger gasket. 

13. Float fulcrum pin. 

14. Float hanger. 

13. Float needle valve seat gasket. 
16. Float needle valve and scat. 
1. Float with lever assembly. 

18. Idle tube. 


SATA nj td th 


and see that the distance from the top of the float 
to the machined surface of the throttle valve body 
is 1145 inch. If the level is low, bend the lever up 
14, inch; if high, bend the lever down 146 inch. 


135. Assembly of Stromberg Carburetor 

a. ASSEMBLE Marin Bopy (fig. 96). (1) In- 
stall choke lever and shaft (32) in body. ` Install 
choke lever spring (33). 

(2) Install choke valve (29) in slot in choke 
lever shaft and secure valve to shaft with two 
choke valve screws (30). Install choke lever shaft 
washer (28) on choke lever shaft and peen over end 
of shaft to hold washer in place. 

(3) Install main discharge jet gasket (27), high 
speed jet (22), high speed jet gasket (23), high 
speed jet nipple (24), high speed jet packing nut 
(25), and high speed needle valve (26). 

(4) Install vent tube (34), main metering jet 
(19), idle tube (18), high speed bleeder (35), and 
venturi (36). 

b. Assempe Turorrre VALVE BoDY (fig. 96). 


Section XII. 
137. General 


a. The Eisemann magneto (model AM-1) con- 
sists of a housing, winding assembly, rotor and 
bearings, housing end plate, condenser, breaker 
Point mechanism, distributor cover, and impulse 
Starter mechanism. . 

b. The breaker point mechanism is of the lever 
type which permits adjustment by loosening one 


19. Main metering fet. 

20. Main body. 

21. Body drain plug. 

22. High-speed jet. 

23. High-speed jet gasket. 

24. Iligh-specd jet nipple. 

25. High-speed jet packing nut. 
26. High-speed needle valve. 
27. Main discharge jet gasket. 
28. Choke lever shaft washer. 
29. Choke valve. 

30. Choke valve screw. 

31. Air cleaner. 

32. Choke lever and shaft. 

33. Choke lever spring. 

34. Vent tube. 

35. High speed bleeder. 

36. Venturi. 


(1) Install. float hanger gasket (12) and float 


hanger (14) on float hanger pin (10). 


(2) Install float needle valve seat gasket (15), 
float needle valve and seat (16) and float (17). 
Secure float by installing fulcrum pin (13) through 
float hanger (14) and float (17). 

(3) Adjust float level. (See par. 1340.) 

(4) Install throttle shaft (1) in body. Install 
lever assembly (4) on throttle shaft and secure by 
tightening clamp screw. Install throttle valve (2) 
through slot in throttle shaft and secure with two 
throttle valve screws (3). 

(5) Install idle needle valve spring (7) and idle 
needle valve (8). 

c. ASSEMBLE THROTTLE VALVE Boy TO MAIN 
Bony (fig. 96). Install main body gasket (11), 
place throttle valve body (9) on main body (20), 
and secure with throttle valve body attaching 
screws (5) and washers (6). 

d. INSTALL AIR CLEANER. See paragraph 49. 
136. Installation 
See paragraph 51. 


EISEMANN MAGNETO 


screw. The breaker points are accessible by remov- 
ing a cover located on the front end of the mag- 
neto, 

c. The impulse starter mechanism is not adjust- 
able but can be reached for cleaning by removing 
a cover located at the rear end of the magneto. 


138. Removal 
See paragraph 63. 
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Housing. 
Insulating washer, 
Winding assembly. 
Winding clamp. 
Lockwasher, 
Attaching screw. 
Woodruff key. 
Rotor. 

Rotor shaft ball bearing. - 
Insulating strip. 
Housing end plate. 
Plain washer. 
Lockwasher. 
Adjusting screw. 
Woodruff key. 
Breaker cam. 
Lockwasher. 
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23. 


24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
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:40. 
41. 
42. 
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Lockwasher. 

Attaching screw. 

Ground terminal binding post. 
Lockwasher. 

Ground terminal switch contact clip. 
Plain washer. 

Breaker cover gasket. 

Breaker cover. 

Plain washer. 

Lockwasher. 

Breaker cover upper holding screw. 
Breaker cover lower holding screw. 
Spring clip. 

Spacing washer. 

Breaker arm assembly and adjustable point plate. 
Breaker to condenser lead. 

Housing end plate attaching screw. 
Lockwasher. 

Lubricating felt. 

Lubricating felt attaching rivet. 
Bearing spacing washer. 


Figure 97. Eisemann magneto housing, winding, rotor, housing end plate, and breaker cover. 


18. Breaker cam nut. 

19. Slotted nut. 

20. Condenser post spacing bushing. 
21. Condenser post hexagon nut. 

22. Condenser with bracket assembly. 
1. Housing, 

2. Dust seal, 

37 flange with pawl assembly, 

4. Impulse starter driving spring. 

5. Impulse starter coupling. 

6. Rotor shaft nut. 

7. Cotter pin. 

8. Impulse starter dust cover packing. 
9. Impulse starter dust cover retaining ring, 


92 


10. 
11. 
12. 
15. 
14. 
15, 
16. 
17. 
1S, 


10 11:12 13 4 1 16 y 


Impulse starter dust cover. 

Lockwasher, 

Impulse starter dust cover mounting screw. 
-llignment joint, 

Drive coupling compression collar. 

Drive coupling adjustable coupling. 
Drive coupling lockwasher. 

Drive coupling lock nut. 

Impulse starter catch pin. 


Figure 98, Eisemann magneto housing, impulse starter, and dust cover. 


139. Disassembly 

a. Drive COUPLING (fig. 98). Bend tangs of lock 
washer (10) off lock nut (17). Loosen lock nut and 
unscrew compression collar (14). Remove alignment 
joint (13), drive coupling adjustable coupling (15), 
lock washer (16), and lock nut (17), 

b. Dust COVER (fig. 08). Remove impulse starter 
dust cover mounting screws (12) and lockwashers 
(11). Remove impulse starter dust cover (10), re- 
taining ring (9), and packing (8), 

C. IMPULSE STARTER (fig. 98). Remove cotter 
pin (7) from rotor shaft nut (6). Hold impulse 
starter cup and remove castellated nut (6) from 
drive shaft. Using puller, loosen impulse starter (5) 
on drive shaft, but do not remove. 

d. BREAKER COVER (fig. 97). Remove two upper 
screws (33) and two lower screws (34). Remove 
cover (30) from housing (1). 

e. BREAKER CAM (fig. 97). Remove breaker cam 
nut (18) and lockwashers (17) from breaker end 
oí shaft. Remove the breaker cam (16) and wood- 
ruf key (15) from shaft. Then remove the impulse 
starter (5, fig. 98) from shaft. 

f. CONDENSER (fig. 97). Remove the slotted nut 
(19), lockwasher (5), spacing bushing (20) and 
hexagon nut (21) from condenser post. Remove 
two screws (24) and lockwashers (23) from con- 
denser bracket (22). Lift breaker (38) and wind- 
ing lead from post and remove the condenser (22). 

g. CONTACT BREAKER (fig. 97). Remove adjust- 
ing screw (14), lockwasher (13), and plain washer 
(12) from end plate (11). Remove spring clip (35) 
and spacing washer (36) from breaker (37) and 
lift breaker (37) from pivot in end plate (11). 

h. Housinc Enn Pate (fig. 97). Remove the 
three screws and remove the end plate (11) from the 
housing (1). The outer races will remain in the end 
plate and housing. 

i. WINDING (fig. 97). Remove the four screws 
(6) and lockwashers (5). Lift clamps (4) from 
winding core. The winding may be a tight fit due to 
the taper fit of the winding core to the housing, do 
not use a screw driver or any tool to loosen it. To 
remove winding assmbly (3), tap the upper edge of 
the housing on a block of wood; hold winding to 
prevent it from dropping. 

j. Rotor AnD Suarr (fig. 97). Remove rotor and 
shaft (8) from the magneto housing. 


140. Inspection and Repair 
a. CLEANING. When the magneto is disassembled, 
wash all parts except the winding and condenser in 


solvent, dry cleaning, and carefully dry with a clean 
lint-free cloth, 

b. Inspection AND Repatr. (1) Condenser. Test 
the condenser on a condenser tester. A good con- 
denser would meet the following specifications : 

Capacity— 18-22 microfarads. 

Service resistance—not over 0.4 ohm. 

Leakage—50,000 ohms minimum. 
Replace, if defective. 

(2) Breaker. Do not dismantle breaker. If con- 
tacts are badly burned replace complete breaker; 
otherwise resurface with a very thin carborundum 
stone. 

(3) Ball bearings. Inspect the inner ball races 
and retainers on rotor shaft and outer ball races in 
housing and end plate for pitting or roughness. If 
defective, replace complete ball bearings. 

(4) Removing outer ball races. Remove races 
with an approved bearing puller. 

(5) Replacing outer ball races. Ball bearings are 
insulated from their recesses. When races are re- 
moved, the insulation strips and washers are dam- 
aged and should be replaced with strips and washers 
of the proper thickness to insure a tight fit. (These 
parts are furnished in varying thicknesses.) Place 
new washer in recess, form insulation strip into a 
circle and place in recess in housing and end plate. 
Place housing or end plate on support block, posi- 
tion outer race and press race into seat. If insulation 
strips crimp, repeat the operation. When properly 
seated, the insulation strip will protrude; cut off ex- 
cess with a sharp knife. 

(6) Removing inner ball races from rotor shaft. 
Remove races, balls, and retainer with an approved 
bearing puller. 

(7) Replacing inner ball races on shaft. Press 
races, balls, and retainers on rotor shaft. 

(8) Dust seal. Replace dust seal if worn. 


141. Assembly 


a. (fig. 97). Before assembling magneto, be sure 
the housing and rotor shaft are free from dirt or 
metal chips, which would score the laminations or 
cause binding. Install winding (3) in housing (1) 
with the insulated and bare leads on the right hand 
side. The winding should fit parallel with the 
top of the housing. Secure clamps (4) with lock- 
washers (5) and screws (6). The terminal of the 
bare leatl from winding should be placed under the 
upper hole on right hand clamp and held by the 
same clamp screws, Assemble cages with balls and 
races on rotor shaft. Pack balls with proper 
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srease and install in housing. Position housing 
end plate (11) and tighten the three screws; turn 
shaft while tightening screws. 

b. Test rotor for end play or binding. If either 
is present, remove end plate and rotor shaft. Re- 
move inner ball race on breaker end of shaft and 
add or remove spacing washers until the rotor shaft 
turns freely without end play. Tighten end plate 
screws securely, 

c. (fig. 97). Install contact breaker (37), on 
pivot pin in end plate (11). Place spacing washer 
on pivot pin and lock with spring clip (35). In- 
Stall adjusting screw with lockwasher and plain 
washer (12, 13, 14) through breaker plate into end 
plate. Leave screw slightly loose. 

d. (fig. 97). Mount condenser (22) on end 
plate securely with screws (24) and lockwashers 
(23). Place spacing bushing (20) and hex nut 
(21) on condenser post. Attach the insulated leads 
from winding and breaker (38) to post, and se- 
cure with lockwasher (5) and slotted nut (19). 

e. (fig. 97). Install key (15) and breaker cam 
(16) on shaft with the slot on end of the cam fac- 
ing outward. Assemble lockwasher . (17) and 
breaker cam nut (18) on shaft. To tighten nut 


_ 


properly, place Woodruff key in drive end of shaft 
and mount impulse starter (5, fig. 98) loosely, 
holding the impulse starter when tightening nut 
Turn rotor shaft until the fiber bumper on breaker 
rests on the highest point of cam. Inspect distance 
between contacts which should be 0.015 inch. Moy, 
stationary point on breaker toward breaker arm 
point to decrease distance or away from it to jp. 
crease distance. When correct adjustment js ob- 
tained, tighten adjusting screw (14) securely. Ip- 
stall breaker cover on housing. 


f. (fig. 98). Secure impulse starter (5) on 
shaft with castellated nut (6). Align holes in nut 
and shaft and install cotter pin (7). Assemble 
complete dust cover to housing using screws and 
lockwashers (11 and 12). 


g- (fig. 98). Install lock nut (17), lockwasher 
(16), and alignment joint (13), and adjustable 
coupling (15) on magneto drive shaft. Screw lock 
nut (17) on compression collar (14). Bend tangs 
of lockwasher (16) over lock nut (17). 


142. Installation 
See paragraph 63. 


Section XIII. WICO MAGNETO 


143. General 
See paragraph 63. 


144. Removal 
See paragraph 63. 


145. Disassembly of Wico Magneto 

a. CONDENSER (fig. 100). Remove breaker hous- 
ing cover. Disconnect the ground and coil leads by 
removing the breaker arm screw (17) and washers 
(15 and 16). Remove the two condenser screws, 
(10) and lockwashers (9); remove the condenser 
by sliding it slightly away from the breaker arm 
pivot and pulling it upward. 

b. Maın Houstnc Cover. To remove main 
housing cover, (22, fig. 99) with the breaker as- 
sembly intact, remove the breaker housing cover 
(24), loosen the breaker arm spring screw (18, 
fig. 100) and remove the coil and ground lead ter- 
minal. Loosen each of the four main housing screws 
(26, fig. 99) in corners of the main housing cover 
until they are free. It is not necessary to completely 
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remove the screws from the cover. If the cover 


sticks, loosen by tapping lightly with the palm of 
the hand. Remove gasket (23). 


c. Cort TestING. It is not necessary to remove 
the coil from the magneto for testing. Using an 
approved coil tester, connect the ground lead of the 
breaker lead of the tester to the breaker arm 
spring terminal screw of the magneto; connect the 
spark lead of the tester to the high tension terminal 
on the coil; turn the cam until the breaker points 
are open. The coil must be replaced if it requires 
more than 1.6 amperes to give a steady spark on a 
5-mm gap. 

d. REMOVAL or Cort AND Cort Core UNIT (fig. 
99). With the magneto housing cover (22) re- 
moved, remove the two fillister head screws (17) 
and lockwashers (16) securing the coil core clamps 
(15). The ground lead of the coil is located under 
the coil clamp screw lockwasher. Turn the rotor 
until the magnetism no longer grips the coil core to 
the main housing. Pull the coil (19) and coil core 
(29) free. 


e. Dust Cover (fig. 101). To remove the dust 


cover (30), loosen the small screw (3) which holds 
it in place. Remove dust cover (30), gasket (29) 
and dust cover ring (28), from the magneto, fe. 
place dust cover gasket if worn, | 

f. REMOVAL OF COIL From Corr (fig. 99). The 
coil (19) is secured to the coil core (29) by two 
pole shoes (14 and 31). Press against the coil core 
with considerable force to remove it from the coil. 
Support the coil to prevent the primary of the coil 
from being pushed out of the secondary. 

g. IMPULSE COUPLING (fig. 101). The impulse 
lock nut (25) has a right-hand thread; to unscrew 
it, prevent the rotor shaft from turning while the 
nut is being loosened. 


h. IMPULSE STARTER COUPLING AND DRIVE 
SPRING (fig. 101). (1) To remove the impulse 
starter coupling (24) with the drive spring (23), 
turn the starter coupling (24) in the direction of 
magneto rotation until the trip arm (16) latches 
against the impulse stop (12). Continue to turn the 


coupling until its projection has cleared the projec- 


tion on the driven flange (15). When friction of 
these parts against each other has been removed, the 
coupling can be pulled out far enough to allow the 


—— 


Oil plug. 

Lead wire clamp nut. 

Ground stud nut. 

_Ground stud washer. 

Ground stud insulating washer. 
Ground stud insulating bushing. 
Ground stud insulating bushing. 
Main housing assembly. 

Lead to ground stud. 

Ground stud lock. 

Ground stud. 


Rotor bushing. 
Ground stud lead. 
Pole shoe. 

Coil core clamp. 
Lockwasher. 
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drive spring to unwind. Grip the coupling firmly 
to prevent injury to the hand. Remove the cou- 
pling, with the spring still in it, from the shaft. 

(2) To remove the drive spring (23) from the 
coupling, work the spring out. 

i. Trip Arm (fig. 101). To remove trip arm 
(16), clamp the driven flange (15) in a vise and 
push the point of a knife between the snap ring and, 
the trip arm pivot, near the opening of the snap ring 
(17). This will spring the snap ring a little; then 
insert a knife between the snap ring and pivot as far 
from the opening as possible and remove the ring. 
Remove trip arm (16). Replace snap ring if dam- 
aged during removal. 

j. IMPULSE Stop ASSEMBLY (fig. 101). The im- 
pulse stop assembly (12), used on the model G 
magneto, holds the driven flange and rotor station- 
ary while the impulse is winding; it contains an oil 
seal which prevents the lubricating oil from enter- 
ing the magneto. If necessary to remove the im- 
pulse stop group from the housing, note location of. 
the marks on the impulse stop assembly with refer- 


ence to the graduations on the side of the housing; 
reinstall in original position to prevent change in 
lag angle. 


17. Screw. 


18. Coil gasket. 

19. Coil assembly. 

20. Rotor. 

21. Housing cover gasket. 

22. Housing cover. 

23. Breaker housing cover gasket. 
24. Breaker housing cover. 
25. Cover bail. 

26. Main housing screw. 

27. Washer. 

28. Washer, 

29, Coil core assembly. 

30. Pole shoe attaching screw. 
31. Pole shoe. 


Figure 99. Wico magneto breaker housing, rotor, coil, main housing (Wico C-1). 
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k. OILING System Parts (fig, 101). After the 

impulse stop assembly and all other impulse conp- 
ling parts have been removed, the impulse stop 
spacer (10) and oiling disk (g) may be removed 
from the rotor shaft. Then remove the main oil 
pad (8), the oil pad spring plate (7), and the oil 
scraper assembly (6) from the main housing, 
a / Main Houstne (fig. 99). Caution: Under 
no condition should the four screws securing the 
pole shoes (14 and 31) on the main housing be 
removed. These shoes are finished to close tol- 
erances to maintain the proper air gap between the 
cores and the rotor. 


146. Inspection and Repair 

a. CLEANING. Wash all parts except the winding 
and condenser in solvent, dry cleaning, and dry with 
a clean lint-free cloth. 

b. CONDENSER. Test condenser on a condenser 
tester. The condenser must meet the following 
specifications: 

Capacity—18-22 microfarads. 
Series resistance—not over 0.4 ohm. 
Leakage— 50,000 ohms minimum. 
If condenser does not meet these specifications, re- 
place. 


c. BREAKER. If contacts are badly burned, re- 
: 2 § 
p 
e a) 
f 
\ 
y 
. , 
1. Terminal screw. 
2. Lockwasher. 
3. Coil contact, 
4, Housing cover. 
5. Terminal screw nut washer. 
6. Terminal screw nut. 
7. Condenser case gasket. 
8. Condenser assembly. 
9, Washer. 
10. Condenser screw. 
11. Fixed contact point, 
12. Washer. 


Figure 100. 
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place; otherwise resurface with a very thin Car. 
borundun stone, 

d, Rotor Busina., Try fit of rotor bushing 
on rotor shaft; if there is more than 005 clear. 
ance between bushing and shaft, replace bushing 

e. IMputse Dusr Cover. Replace impulse dia 
cover gasket and dust cover, if worn. 


147. Assembly 

a. Main Housine. When replacing the main 
housing, use replacement housing group, A 
model C replacement housings are furnished wis 
name plates, oil catchers, oil plugs, cover gasket. 
and ground studs on both right- and left-hand side 
complete with ground and lead wires. 


b. OILING System Parts (fig. 101). Install oil- 
ing disk (9) and the impulse stop spacer (10). Satt- 
rate oil pad (8) with oil (see War Department Lu- 
brication Order) and install oil pad. Install oil pad 
spring -plate (7) and be certain that there is suf- 


‘ficient tension in the spring to hold the main oil 


pad securely against the oiling disk, otherwise re- 
place plate. Install oil scraper assembly in the hole 
provided, making certain that the scraper itself is in 
groove and does not get caught and lay over the oil 
hole, causing the oil circulation to be stopped. 


c. IMPULSE STOP ASSEMBLY (fig. 101). Install 
impulse stop assembly so that marks are in original 


15 16 17 


15. Washer. 

14. Fixed contact screw. 

15. Washer. 

16. Washer. 

17. Breaker arm screw. 

18. Breaker arm spring screw. 
19, Washer. 

20. Breaker arm and spring. 
21. Breaker arm spacer. 

22, Breaker arm spacing washer. 
23. Cam oil pad. 


Wico magneto breaker housing. 


ition with reference to the graduations on the 
He of the housing. If necessary to replace the oil 
41, replace the impulse stop assembly as á unit. In- 
2] new impulse stop gasket (11). 


p. TRIP ARM (fig. 101), Install trip arm (16) 
a secure with new snap ring, using a socket 
ench slightly larger than the pivot. Put the ring 
the pivot and press down on the ring with the 
sn end of the socket wrench. 

STARTER COUPLING Drive 


e. IMVULSE AND 


2 2 23 24 


Oil plug. 
Main housing. 

Dust cover screw. 
Lockwasher. 

Rotor bushing. 

Oil scraper assembly. 

Main oil pad spring plate. 
Main oil pad. 

Oiling disk. 

Impulse stop spacer. 

Impulse stop gasket. 

Impulse stop assembly. . 
Impulse stop screw washer. 
Impulse stop screw. 

riven flange assembly. 


Figure 101. Wico magneto main housing, 


Install drive spring (23) 
ye of the 
ovided 


Spring (fig. tor). (1) 
over the coupling (24) so that the outer e 
spring fits as far as possible over the slot pr 
inside the wall of the coupling. The spring should 
be installed so that the coils spiral in toward the in- 
ner eye in a clockwise direction. 

(2) Insert a larger screw driver in the center- 
hole of the starter coupling spacing washer (21) 
which contains the slot for the inner eye, 59 that 
it will bind and the spacer can be turned with the 


28 29 -30 


16. Trip arm. 

17. Trip arm snap ring. 

18. Driven flange spacer. 

19. Driven spring retainer. 

20. Driven flange spacing washer. 
21. Starter coupling spacing washer, 
22. Starter coupling spacing washer, 
23. Drive spring. 

24. Impulse starter coupling. 

25. Impulse lock nut. 

26. Impulse coupling disk. 

27. Coupling assembly, 

28, Dust cover ring. 

29, Dusk cover gasket. 

30. Dust cover. 


impulse drive parts and drive coupling. 


97 


screw driver acting as a handle. Insert the inner eye 
of the spring in the spacing washer slot and wind the 
spring around the spacing washer until the spiral 
closes sufficiently to allow the spring to slide inside 
the starter coupling. This method of winding climi- 
nates any possiblity of distorting the spring surface. 
The spring may be more easily inserted if the lugs 
of the starter coupling are securely held in a vise. 

(3) Be sure that all parts are clean and that 

there is grease between the coils of the drive spring. 
Install the brass and steel spacing washers into the 
starter coupling with the inner eye, the springs, and 
notch provided in the washer. Install the starter cou- 
pling with spring and the spacing washers on the 
Shait. Press the parts together, holding the starter 
coupling out far enough so that its projection clears 
the flange; then turn the coupling a full turn as fol- 
lows: 
Make a half turn and allow the projections to lock 
against the driven flange; then with a fresh hold on 
the coupling make the other half turn. When the 
spring is wound, press the coupling firmly into place, 
install lock nut and apply a small amount of grease 
to the bearing surface of the impulse lock nut (25). 
Install dust cover. 

f. IMPULSE COUPLING (fig. 101). (1) Install im- 
pulse lock nut (25), and rotate the starter coupling 
(24) until the trip arm (16) is against the impulse 
stop (12). This will arrest further movement of the 
rotor so that the lock nut may be securely tightened. 

(2) Install dust cover (30), gasket (29), ring 
(28), coupling assembly (27), and disk (26). 

g. INSTALL CoIL IN CORE (fig. 99). Install coil 
(19) on coil core (29), being sure that the finished 
side of the core is down and the high tension but- 
ton on the coil is-up. Then press in the two pole 


Section XIV. 


149. General 
See paragraph 64. 


150. Adjustments 

a. Inspecr Torwarp AND Reverse MoTION 
CLUTCHES, Start the engine and allow the brake 
pedal to raise as far as possible (brake applied po- 
sition). Place motion control lever in forward posi- 
tion and rapidly pull back to reverse position. It 
should be possible to move the motion contyol lever 
rapidly from forward to reverse (for reverse to 
forward) and in doing so to stop the engine. If 
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one on each side, and thread the primary |, 
Pal 


through the slot provided in the coil shield, 

h. Dust Cover (fig. 101). Install dust cover 
(28), new gasket (29), and dust cover ms 
Tighten screw (3) which holds dust cover tn El 

i. Instant Cor AND Corr Core Unir (f 
Install coil core (29) and coil (19), so that Bo, 
surface of core is against laminated cores of hens: 
Install coil ground lead under core Clamp sep 
lockwasher and not under the coil core clamp (5: 
Install two coil core clamps (15) and secure eit 
two fillister head screws and lockwashers. Inst, 
magneto housing cover (22). 


tr 


Note. When the coil is in place, the coil terminal shoul: 
be up and toward the breaker point. The surface of this 
contact must be clean. 

J. Marx HousinG Cover (fig. 99). Cement gas- 
ket (23) to main housing. Install main housing cover 
and secure to main housing with four main housing 
screws (26). Install coil and ground lead terminals 
and secure with breaker arm spring screw (18, fig. 
100). 

k. CONDENSER (fig. 100). Install condenser by 


j 
3 
shoes (14 and 31) on the finished side Of the 
one on each side, until they are flush with e 
mary coil winding. Install the coil gaskets ma 
ar 


- sliding it slightly toward the breaker arm pivot and 


pulling it downward. Install two condenser screw 
washers (9) and screws (10). Connect the ground 
and coil leads under the breaker arm screw (17) 
and install screw and washers (15 and 16). Install 


condenser case gasket (7). Install breaker housing 


cover. 


148. Installation 
See paragraph 63. 


CLUTCHES 


the engine is not stopped, the clutches must be ad- 
justed. (See step c below.) 


b. Inspecr Lirr RaAisiNG AND LOWERING 
CLUTCHES. ‘Start the engine and operate the lift 
both up and down, The action must be smooth, 
without drag. 

c. Apjust Lirt or Motion CLUTCHES. 


Note. The clutches on the right side of the clutch and 
transmission case operate the vehicle. 

The rear clutch provides vehicle forward motion; 
front clutch provides reverse motion. The clutches on the 
left side of the clutch case operate the lift, The rea" 


the 


clutch controls the lowering of the carriage; the front clutch 
controls raising the carriage. All clutches are adjusted in 


the same manner. 


(1) Remove the lower panel on both sides of 
yehicle body. Remove the cap serews securing the 
clutch inspection plates on the right and left ‘alles 
of the clutch case, Remove the inspection plates. 


(2) Pull ignition switch knob to the out position 
to prevent possibility of the engine being started. 
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1. Clutch adjusting nut. 4. Clutch body. 

2. Clutch adjusting lock pin.5. Clutch shifter collar. 

3. Clutch dog. 6. Clutch adjusting lock pin. 
7. Clutch adjusting nut. 


Figure 102. Prying clutch adjusting lock pin back 
for reverse motion clutch adjustment. 


(3) If clutch adjusting lock pin (fig. 102) 1s not 
accessible, place motion control or lift control lever 
(depending on which clutch is being adjusted) in 
reverse, or lift position and crank the engine until 
the clutch adjusting lock pin can be reached. (See 
fig. 102.) Return the control lever to neutral posi- 
tion, 

(4) Force clutch adjusting lock pin back with a 
screw driver (fig. 102) until the pin is clear of its 
hole in the clutch adjusting nut. 

(5) While clutch adjusting lock pin is held back, 
turn the clutch adjusting nut in a clockwise direc- 
tion until the next hole in the end of the clutch ad- 
justing nut is opposite the clutch adjusting lock pin. 

Note. The holes in the clutch adjusting nut are about 


¥% inch apart (center to center of holes). Turning the nut 
slightly to bring the next hole opposite the lock pin. 


(6) Do not move the clutch adjusting nut more 


Usually an adjustment ol 


than one hole at a time. 
one hole is sufficient. 


| 2 3 


2. Shifter fork stop. 
3. Clutch shifter collar. 


Figure 103. Clutch in position to move vehicle forward 
(clutch dog completely covered by clutch shifter collar). 


1. Clutch dogs. 


(7) Release clutch adjusting lock pin; be sure 
that it-enters the hole in the clutch adjusting nut. 


(8) Move the control lever into a fully engaged 
position and note whether the clutch shifter collar 
contacts shifter fork stop. (See fig. 103.) Move 
the control lever into the opposite engaged position 
and note whether the other side of the clutch shifter 
collar contacts shifter fork stop. Normal pressure 
on the control lever should move the clutch shitter 
collar against each stop. 

(9) If, when moved toward the front of the ve- 
hicle, the clutch shifter collar will go only part way 
toward the shifter fork stop the rear clutch is 
too tight. Turn the clutch adjusting nut of the 
rear clutch in a counterclockwise direction (one 
hole at a time) until the clutch shifter collar con- 
tacts the shifter fork stop. 

(10) If the clutch shifter collar will not contact 
both shifter fork stops, both clutches are too tight. 
Turn clutch adjusting nuts in a counterclockwise 
direction to loosen. 

Note. The clutch shifter collar moves away from and 
not toward the clutch it engages. 

(11) The lift lowering clutch is the rear clutch 
on the left side of the vehicle. This clutch must 
never be as tight as the other three clutches. 

d. INspect Free MOVEMENT OF THE CLUTCIH 
PLATES (fig. 104). 
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1. Clutch shifter collar (in neutral). 2. Clutch drive plates. - 


Figure 104. 1 nspecting free movement 
of clutch drive plates. 


(1) After the clutches have been adjusted, in- 
spect the clutch drive plates to see whether they are 
iree. 

(2) Move control lever to neutral; clutch shifter 
collar should be in the center. (See fig. 104.) Insert 
a screw driver between the clutch drive plates and 
move the plates back and forth slightly. A move- 
ment of 49-inch is ample. Do not pry too hard 
against the plates or they will be broken. Inspect 
all plates for free movement. If the plates are not 
iree, repeat the adjustment given in c above. 

Note. If the plates are not free and are ‘not adjusted, 
one clutch will drag while the other clutch is engaged, 


causing loss of engine power and burning of the plates on 
the clutch that is too tight. 


151. Removal 

Note. The engine, clutch, and transmission assembly are 
removed as one unit. 

a. Remove ENGINE. See paragraph 81 and per- 
form steps a to i. 

b. Remove Lirr Rop Gumpe BRACKET, (1) Re- 
move cotter and clevis pins which secure the tilt 
control bracket rod, motion control rod, lift control 
rod, and lower tilt control rod. (See fig. 105.) Re- 
move 3 nuts and lockwashers which secure lift rod 
guide bracket support stud and remove stud. 

(2) Remove four cap screws and lockwashers 
which secure lift rod guide bracket, Remove drive 
belt from pulleys. 
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5. Cap screws. 
Tilt control bracket rod. 6. Lift rod guide bracket. 
f 


Motion control rod. 


Clevis pin. Tilt control lower rod. 


Lift control rod. 
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Figure 105. Control rods. ~ 
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1. Lift link pin. 3. Lift rod guide bracket. 


2. Clutch shift rod. 4. Clutch and transmission case. 


Figure 106. Lift link pin removal. 


(3) Tip leit guide bracket forward far enough to 
disconnect the lift link pin. Remove cotter pins and 
link pins. (See fig. 106.) Remove the lit rod guide 
pracket assembly. (See fig. 107.) 


1. Lift rod. guide bracket assembly. 
Figure 107. Lift rod guide bracket removed. 


1. Engine assembly 


e Remove Churci AND ENGINE. Remove cap 
serews and lockwashers which secure clutch and 
case to frame cross tie-channel. Tie 
and pull engine, 


f vehicle. 


transmission 
control rods up and out of the way, 
clutch, and transmission assembly out o 
(Sce fig. 108.) 

d. Remove CLurcir AND TRANSMISSION CASE 
From Encing. (1) Stand engine, clutch and trans- 
mission assembly in an upright position and place 
wooden blocks under engine. (See fig. 109.) 

(2) Remove 3 socket head set screws and cap 
screws which secure clutch to clutch case. (See fig. 
110.) | 
(3) Remove cap screws and lockwashers which 
secure clutch case to engine crankcase. Lift clutch 
case off clutch. 

(4) Pry clutch and transmission assembly out of 
engine crankcase rear bearing cover. (See fig. III.) 
Remove crankcase rear bearing cover key. 


152. Disassembly 


a. Remove BeveL Pinion. (See fig. 112). 
(1) Remove cotter pin which secures bevel pinion 


2. Clutch and transmission case. 3. Drive axle housing 


Figure 108. Removal of engine assembly, clutch and transmission case. 
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lock nut on bevel pinion, Wedge the gears to pre. 
vent them from turning. (See fig. 112.) Slide 
clutch shifter collar so that clutch is engaged, (Seq 
fig. 112.) 

(2) Remove bevel pinion castellated nut and Levey 
pinion washer from shaft. Using a gear puller 
remove bevel pinion from shaft. (See fig. 55, 
Remove bevel pinion key from clutch shaft. 
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1. Clutch and transmission case. 
2. Engine assembly. = 
3. Wooden blocks. 


4. Cap screws. 
5. Power take-off housing. 
6. Power take-off bracket. , 


Figure 109. Engine and clutch blocked for disassembly. 


Clutch and transmission assembly. 
Engine crankcase rear bearing cover. 
Pry bar. 

Engine crankcase. 
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Figure 111. Prying clutch out of engine 
crankcase bearing cover. 


b. REMOVE INTERNAL GEAR PINION (fig. 112). 
Unscrew internal gear pinion lock screw and remove 
internal gear pinion washer. Using a gear puller, 
remove internal gear pinion from clutch shaft. Re- 
move internal gear pinion key from clutch shaft. 


c. Remove CLutcu SHIFTER Forks (fig. 112). 


3 (1) Remove cotter pins from each end of clutch 
L AANE BOEIEN case, l shifter fork pin. Remove pin from clutch shifter 
di forks and clutch bearing spacer. 
3. Cap screw. 
Figure 110. Front end of clutch assembly. (2) Remove clutch shifter forks (right and left). 
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Remove four screws which secure the cluteh 
caring spacer to the front and rear clutch supports 
q remove beating spacer, . 
d. REMOVE MAIN Drive Starr Assemary (fig 
113): (1) Unscrew main drive shaft thrust ni 
nd remove main drive shaft thrust plate. Remove 
rear and front clutch supports from main drive 
shaft. 

(2) Lift main drive shaft assembly off the four 
clutch assemblies and remove two clutch shaft 
from ends of clutch shafts. 


(3) 


spacers 
e. DISASSEMBLE MAIN Drive Sitart (fig. 112). 
(1) Press front drive pinion off main drive shaft. 
The mam drive shaft needle bearing race and front 
| drive pinion thrust washer will come off the main 
drive shaft along with the front drive pinion. Re- 
move key from shaft. 
| (2) Press drive shaft spline coupling sprocket otf 
| main drive shaft and remove key from shaft. 
(3) Press rear drive pinion off main drive shaft 
and remove-key from shaft. 
f. DISASSEMBLE Front CLUTCH Support (fig. 
112). Press two clutch shaft ball bearings out of 


Bevel pinion. 

Gear puller. 

Front clutch support. 
Clutch shifter fork. 
Clutch shifter fork pin. 
Clutch support frame. 


if 
bs 
3. 
4, 
2. 
6. 


Figure 112. 


the front cluteh support. Then press main drive shatt 


needle bearing out of the support. 

g. Disasseannn REAR CLUTCH Support (fig. 
112). (1) Remove cotter pin which secures clutch 
idler pinion shaft mut and unscrew clutch idler pin- 
ion shaft nut. 

(2) Remove clutch 
clutch support and press clutch 
bearing out of support. 

(3) Remove clutch idler pinion hearing spacer 
and clutch idler pinion from clutch shaft and press 
clutch idler pinion needle bearing out of clutch idler 
pinion. 

h. Remove CLurcH Drive PINIONS. Remove 
clutch drive pinions with clutch drive pinion needle 
bearings from both clutch shafts. Press needle bear- 
ings out of drive pinions. 

i. Pressinc CLUTCH DRIVEN CoLLAR OFF 
CLurcu Smart. (1) Drive clutch driven collar pin 
out of clutch driven collar and clutch shaft. (See fig. 
114.) Remove lock ring which secures clutch drive 
pinion needle bearing race on clutch shaft. 

(2) Push back on clutch adjusting lock pin and 


idler pinion shaft from rear 
drive pinion needle 


7. Rear clutch support. 
8. Clutch shifter fork. 

9. Internal gear pinion. 

10. Internal gear pinion lock screw and washer. 
11. Bevel pinion washer. ý 
12. Bevel pinion castellated nut. 


Pulling bevel pinion from clutch shaft. 
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Main drive shaft needle -bearing. 
Main drive shaft needle bearing race. 
Front drive pinion thrust washer. 
Front drive pinion, 

Main drive shaft. 

Clutch adjusting lock pin. 

Rear drive pinion. 

Drive shaft spline coupling sprocket. 
Clutch idler pinion, 

Rear clutch support. 

Clutch idler pinion shaft nut. 
Clutch idler pinion shaft. 

Lift clutch rear bearing retainer. 
Drive clutch shaft. 

Lift clutch shaft. 

Bearing race lock, 


Figure 113. 


17. 
18. 
19, 
20. 
21. 
22. 
23. 
24. 
25, 
26. 
27. 
28. 
29, 
30. 
31, 
32, 


Clutch drive pinion needle-bearing race. 


Clutch drive pinion needle bearing. 
Clutch drive pinion. 

Clutch drive pinion flange. 
Clutch drive plate. 

Clutch body, 

Clutch shifter collar. 
Clutch dog. 

Clutch adjusting nut. 
Clutch drive plate. 

Clutch drive pinion flange. 
Clutch drive pinion. 

Clutch shaft spacer. 
Clutch shaft. 

Clutch shaft ball bearing. 
Front clutch support. 


Removing main drive shaft assembly, 


plates to slide down the dutel shaft, rendering the 


clutch driven collar key accessible 
(5) Press clutch driven collar 

race off clutch. (See fig. 117.) 
je Remove Crurci SHAFT ( 

four clutch drive plates and 


arid needle hearing 


fig. 118). (1) pall 
three clutch driven 


Clutch driven collar. 2. Clutch shaft. 

Clutch driven collar pin. 

Figure 114. Driving clutch driven collar pin cut of collar 
and clutch shaft. 


] 
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> 
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1. Clutch drive and driven plates. 3. Clutch driven collar. 
2. Clutch shaft. 4. Clutch body. 
Figure 116. Pressing clutch driven collar for 38 mch. 


d 


m # 


1. Clutch adjusting nut. 3. Clutch shifter collar. 
2. Clutch adjusting lock pin. 4. Clutch dog. 
Figure 115. Holding clutch adjusting collar pin to 
clutch adjusting nut. 


free 


turn clutch adjusting nut until the clutch shifter 
collar will slide back and forth easily over the clutch l 
dogs. (See fig. 115.) 

(3) Press the clutch body, clutch driven collar 
and the four clutch drive and driven plates on the 


) 


shaft i 3, 1 ' : 
for a distance of 3% inch (fig. 116). 1. Clutch shafl. curarlo 
(4) Remove the entire assembly from the press Figure 117. Pressing clutch driven collar and needle 


and allow the clutch body and clutch drive and driven bearing races off clutch shaft. 
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NS pap 


Clutch body hardened washer. 


plates off the clutch shaft. Remove clutch 


collar key from clutch shaft. 


(2) Pull clutch body, clutch body har, 
washer, and clutch shifter collar off clutch shaft 


"EN 


| 
dri Vey 


lene, 


(3) Cut wire holding clutch dog pin and temr. 
pin and clutch dog. Press back clutch ad justing lr 
pin and unscrew clutch adjusting nut from she, 
body. Remove clutch adjusting lock pin and c, 


adjusting lock spring. 


(4) Repeat steps (1), (2), (3) at opposite e, 


of shaft and on the other clutch. 


,153. Inspection and Repair 


a. Inspect the main drive shaft needle bearin, 
clutch idler pinion needle bearing, clutch drive in: 
ion needle bearing, and clutch shaft ball bearings for 
smooth operation by turning the bearing in its Tace 
and noting whether the bearing turns smoothly with- 


out noise. 


Clutch body. 

Clutch adjusting nut. 
Clutch drive plates. 
Clutch driven collar. 
Clutch driven plates. 
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$. Clutch adjusting lock pin 
9. . Clutch body. 
10.::-Wire. 
11; Clutch dog. 
12. . Clutch shifter collar. 
Clutch driven collar key.13.%.Clutch shaft. 

Figure 118. Disassembly of clutch shaft. 


Main drive shaft thrust plate, 

Main drive shaft thrust screw washer. 
Main drive shaft thrust screw. 

Clutch shaft ball bearing. 

Internal gear pinion. 

Internal gear pinion key. 

Internal gear pinion lock screw washer. 
Internal gear pinion lock screw. 
Clutch shaft cotter pin. 

Bevel pinion castellated nut, 

Bevel pinion washer. 

Bevel pinion key. 

Bevel pinion, 

Drive pinion pin. 


Y E es 4 

a: 29 
1. Drive pinion needle bearing snap ring. , 16, 
2. Idler pinion shaft pin. . 17. 
3. Idler pinion shaft nut. 18. 
4. Rear clutch support, 19. 
5. Idler pinion bearing spacer. 20 
6. Idler pinion needle bearing, 21. 
7. Idler pinion. i 
8. Idler pinion shaft. de. 
9. Support bearing. 23, 
10. Drive pinion. 24, 
11. Clutch shaft bearing. 25, 
12. Main drive shaft assembly, 26, 
13. Main drive shaft spacer. 27, 
14. Front clutch support. 28. 
15. Front support needle bearing. 29, 
Figure 119, Clutch and transmission. 
106 


Do not spin the bearings. Do not use 


compressed air to clean bearings. Wash the bearings 
in solvent, dry cleaning, until all oil is removed. 

b. Inspect clutch body hardened washer for scor- 
ing and wear. 
. €. See that all gears are in good condition, with 
no evidence of scored or chipped teeth. 


d. Replace clutch drive and driven plates tf worn 
Replace burned clutch drive plates. Inspect the 


friction surface of the clutch driven plates for 


g- 


Washer. 


Clutch support frame. 5, 

Shifter fork shaft. 6. 

Cotter pin. 7. Shifter fork shoe. 

Clutch support frame screw. 8. Shifter fork—right. 
9. Shifter fork shoe pin. 


Figure 120. Clutch support frame, shifter forks, 
fork shoes, and pins. 


Shifter fork—left. 


asim 


smoothness, freedom from scores, good condition, 
and absence of grooves. 

e. The clutch shifter yokes must not be worn and 
must be a good fit on the clutch shifter collar. 


154. Assembly 


a. ASSEMBLE CLUTCH SHAFT (fig. 122). (1) 
Install clutch adjusting lock pin and spring in clutch 
body. Press back on the lock pin and screw the 
clutch adjusting nut on the clutch body. Install 
clutch dog in the clutch body and secure the dog to 


4 
1. Spline coupling and sprocket. 
2. Drive pinion. 
3. Drive shaft Woodruff key. 
4. Drive shaft Woodruff key. 
Figure 121. 


an 


with 


the body with the clitch dog pin. Secure pin 
the chuteh dog pin wire. 

(2) Slide the clutch shifter collar, clutch body 
hardened washer and clutch body onto the clutch 
shaft. 


collar key in keyway of 
four clutch drive plates 
he clutch shaft 
h pair 


(3) Insert clutch driven 
clutch shaft. Then slide 
and three clutch driven plates on t 
One clutch driven plate must be between eac 
of clutch drive plates. 

(4) Repeat steps (1), (2), and (3) at opposite 
end of shaft and on other clutch. 

b. Pressinc CLuTci DrivEN COLLAR ON CLUTCH 
Suarr (fig. 122). (1) Press clutch driven collar 
and needle bearing race on clutch shaft. Be sure 
clutch driven collar is on key in shaft. 

(2) Install clutch drive pinion needle bearing 
race lock ring on clutch shaft and drive clutch 
driven collar pin through clutch driven collar and 
clutch shaft. 

c. INstaLL CLUTCH DRIVE PINIONS (fig. 122). 
Press clutch drive pinion needle bearings into clutch 
drive pinions. Push clutch drive pinions on clutch 
shaft. 

d. ASSEMBLE REAR CLUTCH SUPPORT (fig. 119)- 
(1) Press clutch idler pinion needle bearing into 
clutch idler pinion. Slide clutch idler pinion on 


clutch shaft and slide clutch idler pinion bearing 
spacer on shaft. 

(2) Press clutch drive pinion needle bearing into 
rear clutch support. Then install clutch idler pin- 
ion shaft in yoke. Install the clutch idler pinion 
shaft nut and secure with a cotter pin. 

e. ASSEMBLE Front CLUTCH SUPPORT (fig. LIQ). 
Press main drive shaft spacer into front clutch 


support. Press two clutch shaft ball bearings into 


yoke. 
f. Assemble Marn Drive SHAFT (fig. 121). 


5, Main drive shaft. 
6. Front drive pinion thrust washer. 


7. Needle bearing race. 


Transmission main drive shaft assembly. 
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I. Cluich rear support needle bearing race snap ring. 
2. Clutch rear Support needle bearing race. 

3. Clutch drive pinion necdle bearing race. 

4. Clutch drive pinion assembly, 

5. Clutch driven collar pin. 

6. Clutch driven collar. 

7. Clutch driven collar spline key. 

8. Clutch drive plate ( fibre). 

9. Clutch driven plate. 

10, Clutch adjusting nut. 


11. 
12, 
13. 
14. 
15. 
16. 
17. 
18. 
19, 


Clutch adjusting nut lock pin. 
Clutch adjusting nut lock spring. 
Clutch body. 

Clutch body washer. 

Clutch driven collar Woodruff key. 
Clutch dog. 

Clutch dog pin. 

Clutch shaft (female thread end), 
Clutch shifter collar. 


Figure 122. Clutch shaft assembly, 


(1) Install rear drive pinion key in keyway of 
main drive shaft. Then press rear drive pinion on 
main drive shaft and key, 


(2) Install drive shaft spline coupling and 
sprocket key in keyway of main drive shaft. Then 
press drive shaft splice coupling and sprocket on 
main drive shaft so that it is 3% y inches from the 
rear drive pinion. (See fig, 123.) 


(3) Install front drive pinion key in keyway of 
main drive shaft. Press front drive pinion, front 
drive pinion thrust washer, and main drive shaft 
spacer on main drive shaft. 
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Figure 123. 
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Main drive shaft needle bearing race. 

Front drive pinion thrust washer. 

lrout drive pinion, i 

Main drive shaft. , 
Kear drive pinion, 

Drive shaft spline coupling Sprocket. 

Assembling rear drive pinion and drive shaft 
spline coupling sprocket on main drive shaft. 


estan, MAIN Drive Snart Ássemuy (fig, 

(1) Slide two clutch shaft hearings on ends 
reh shaits. Then hift main drive shaft as- 
onto the four clutches, 


in , Ñ 
te and mam drive shaft thrust screw and washer 


INSTALL CLUTCH SHIFTER Forks (fig, 120) 


BAK 


1. Clutch support frame. ` 


) Install clutch shifter forks (right and left) on 
itch shifter collars, 

(2) Install clutch bearing spacer, being certain 
at it is installed in the correct manner and not 
versed. (See fig. 124.) Install four screws which 
ure the clutch support frame to the front and 
ar clutch supports, 

' (3) Install clutch shifter fork pin through the 
lutch support frame and clutch shifter forks. Then 
stall cotter pins at both ends of the clutch shifter 
ork pin. 

i. Instant INTERNAL GEAR Pinion (fig. 119). 
(1) Install internal gear pinion key in clutch shaft, 
nd press internal gear pinion on clutch shaft. © In- 
tall internal gear pinion washer and secure to the 
haft with internal gear pinion lock screw. 


(2) Wedge the gears so that they will not turn 


nd shift the clutch shifter collar so that the clutch 
> engaged. Install bevel pinion castellated nut and 


oe and lighten securely; install cotter pin to 
old nut in place, 
155. Installation 
d. INSTALL Cuter on NGINE (fig. 1551). (1) 
Install crankcase rear hearing cover key in keyway of 


cover and install clutch assembly so that clutch yoke 
keyway is over key, 


2. Clutch shifter forks. 


Figure 124. Measuring clutch support frame before assembling. 


y IN ASAS ENS , 7 
a 5, 
¡[16% — 


1. Engine crankcase flange. 2. Front clutch support. 
Figure 125. Measuring height of clutch from crankcase 
flange to top of front clutch support. 


(2) Inspect height of clutch as shown in figure 
125. Height should be 165% inch; if it is not, as- 
sembly is incorrect. , 

(3) Install clutch and transmission case and se- 
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cure to engine crankease with cap screws and lock- 
Washers, 

(4) Install three socket head set screws and cap 
screw which secure clutch to clutch case. (See fig. 
110.) 

b. INSTALL CLUTCH AND ENGINE (fig. 108). In- 
stall clutch with engine assembly in vehicle and se- 
cure clutch housing to frame across tie channel 
with cap screws and lockwashers. 

C. INsTaLL Lirr Rop Guive Bracket (fig. 107). 
(1) Install lift rod guide bracket on clutch housing. 
Then tip lift rod guide bracket forward far enough 
to connect the lift link pins. Install link pins and 
Secure with cotter pins. 


(2) Install drive belt on pulleys. Install four 


cap screws and lockwashers which secure lift tod 
bracket to clutch housing. 

(3) Adjust deflection of drive belt. (See Dar 
150.) | 

(4) Install lift rod guide bracket support sty; 
and secure with three nuts and lockwashers, Cop. 
nect tilt control bracket rod, motion control tod 
lift control rod, and tilt control rod lower, The, 
install clevis and cotter pins which secure these rod: 
in place. (See fig. 105.) 

d. ENGINE CONNECTIONS. See paragraph 85 ay, 
perform steps a to f. 

e. ADJUST CLUTCH AND TIME ENGINE. Ses 
paragraph 150 and adjust clutch. See paragraph 67 
and time engine. 


Section XV. MAST ASSEMBLY 


156. General 

a. The telescoping inner and outer masts are 
located on the front of the vehicle and the load 
carriage; lift forks, back rest, lift chain sprockets, 
and tilt racks are secured to the masts. 

b. Movement of the lift control lever causes the 
lift mechanism to operate the lift chains over their 
sprockets and the load on the lift forks is raised or 
lowered. 

c. Movement of the tilt control lever causes the 
tilt mechanism to operate the tilt racks and the load 
on the lift forks is tilted forward or backward. 


157. Removal 

a. Remove Drive WnErLs. See paragraph 69. 

b. Disconnect Titt Stor Rob. Remove cotter 
and clevis pin which secures the -tilt stop rod clevis 
to the mast. 

c. Disconnect Lirr Crarns, (1) Lower car- 
riage onto a wooden block or jack to take the car- 
riage weight off the lift chains, 

(2) Slide master link pin locks off master link 
pins, Remove master link pin links and pull master 
links with pins out of lift chains and chain tension 
spring bolts. 

(3) Press inward on brake shoe retainer springs 
and remove brake shoe retainer pins, cups and 
springs from both sides of the brake shoe, 


Note. This will giye access to the outer mast support 
bolt. (See fig. 127.) 


(4) Remove two outer mast support bolt nuts. 
Remove the two outer mast support bolts and re- 
move mast assembly, 
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158. Disassembly 

a. Remove Back Rest (fig. 128). Drive the 
back rest assembly out of the carriage with a sledge 
hammer. l 
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Lift chain, 6. Chain tension spring bol! 


Carriage idler sprocket. 7. Chain tension spring. 
Master link. 
& Nut. 


Master link pin lock. 
Master link pin. 9. Lock nut. 

Figure 126. Carriage idler sprocket and 
lifting chain tension spring. 
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er spaccr bolt for outer mast. 


Fisure 127. Outer mast support bolt. 


b. Remove Carriace (fig. 128). (1) Remove 
and lock nut irom chain tension spring bolt and 
remove chain tension spring. 

(2) Remove the cotter pins in the tilt bracket 
_ Remove the tilt bracket pins which secure the 
racks to the masts. Remove both tilt racks. 

13) Remove four inner mast spacers to inner 
mast belts. nuts and lockwashers which secure litt 
sprocket supporting beam to inner mast and inner 
mast spacer. Remove inner mast spacer assembly. 
(See fig. 129.) 

14) Remove carriage from the masts. Remove 
eight belts, nuts. and lockwashers which secure lift 
sprocket supporting beam to inner mast. Remove 
bracket. (See fig. 130.) 

c. DisassEMBLE CARRIAGE (figs. 131 and 132). 

(1) Lift carriage shoes (right and left) from 
carriage shoe pins. Unscrew both carriage idler 
sprocket shaft lubrication fittings. Remove both 
carriage idler sprocket shaft nuts. Remove carriage 
idler sprocket shafts from sprockets and remove 
beth carriage idler sprockets. 

(2) Loosen carriage stop pin lock nut and remove 
carriage stop pin nut. Loosen set screw in carriage 
top pin collar and remove carriage stop pin and 
w e ge stop pin collar. | o 
43) Loosen both chain adjusting bolt lock nuts 
and remove the chain adjusting bolt nuts. Unscrew 
k chain adjusting bolts from carriage. 
© Disassespre LIFT SPROCKET SUPPORTING 


3 


E, 


HAS (Lower) por [sneer Mast (fig. 130). Re- 
move lift eprocket shaft nuts Remove lift sprocket 
shafte from «prockets and lift «rocket SIP POTt ing 
heam Remove inner mast lift sprockets. Pry bear- 
ing retaining rings out of aprockets and remove lft 
from 


spro ket hearing aned lift sprocket 
sprockets, 


spacers 


Lirr Spenewet SUPPORTING 


Beam For Outer Mast (fig. 139) 


C. Disassewprr 
H erne trt 


.. . 
..» 
j 


and nut which secures outer mast stop bracket to 


+ 


sprocket supporting beam and remove ter mas 


stop bracket Remove lif: sprocket shaft nuts ane 


remove sprocket shafts from sprockets and sup- 
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l. Outer mast. +. Lit chain. 
2. Inner mast. 5. Carriage. 
3. Back rest. 6. Inner mast spacer. 


Figure 128. Mast assembly removed. 


1. Inner mast. 2. Inner mast spacer cap screw. 
3. Inner mast spacer. 4. Inner mast spacer cap screw. 
5. Inner mast. 


Figure 129, Inner mast spacer—installed. 
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Lift sprocket supporting beam for outer mast, 
Outer mast stop bracket bolt and nut. 

Outer mast lift sprocket. 

Lift sprocket shaft. 

Outer mast guide shoe cap screw. 

Outer mas! guide shoe. 

Nut. 

Lift sprocket shaft. 

Inner mast lift sprocket, 

Lift sprocket supporting beam for inner mast, 
Inner mast. 

Outer mast. 

Outer mast lift sprocket. 

Outer mast stop bracket. 

15. Bolts. 

Figure 130. Lift sprocket supporting beams for inner mast 
and outer mast—installed, 
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assemblics, Pry bearing retaining rings out oj 
sprockets and remove lift sprocket bearings and 
lift sprocket spacers from gprockets. 

f. Remove birr Srop Kon, Remove cotter wii 
at lower end of lift stop rod and remove lift ster 


rod from masts. Remove lift stop rod collar se 


screw and slide collar off rod. 

g. REMOVE OUTER Mast GUIDE Stores (5, 
130). (1) Remove four cap screws Which serie. 
outer mast guide shoes and remove shoes, 

Note. The supporting beam ts welded to the miter ma. 
and can only be removed by cutting it loose. 

(2) Remove inner masts from outer masts apy 
remove inner mast guide shoes from inner mas 


guide shoe pins. 

h. DisASSEMBLE Masts (fig. 130). 
inner mast lift sprocket shaft nut and remove shai: 
and sprocket. Repeat procedure on outer mast liit 
sprockets. Drive pin out of inner mast hook and 
supporting beam and remove hook. 


Note. The upper supporting beam for inner mast is 
welded on the inner mast. The outer mast support brackets 
(right and left) are welded in place. The outer mast stop 


bracket is welded in place. 


Rem gye 


159. Inspection and Repair 

Inspect chains for wear. If any link appears weak 
install a master link as instructed in paragraph 78. 
Inspect sprockets for wear, scoring, and looseness 
on their pins; replace loose or worn sprockets. See 
that all threads are in good condition, not mashed 
or crossed; if necessary, straighten threads with a 


thread die. 


160. Assembly 

a. ASSEMBLE Masts (fig. 130). Install inner 
mast hook on inner mast and drive inner mast hook 
pin through hook and inner mast. Install inner 
mast lift sprocket and push inner mast lift sprocket 
shaft through sprocket and mast. Install and tighten 
lift sprocket shaft nut. 

b. InstALL Outer Mast Guipe Snors (fig. 
130). Install inner mast guide shoes on inner mast 
guide shoe pins. Then push inner mast into outer 
masts. Install outer mast guide shoes and secure to 
the outer mast with four cap screws. 

c. INSTALL Lirr Sror Rop. Slide lift rod stop 
collar on lift stop rod and install lift stop rod collar 
set screw. Do not tighten set screw until after 
masts have been installed and the correct position 
can be determined. Install lift stop rod on masts 
and secure lower end of rod to masts with a cotter 


pin. 


y 


y ASSEMBLE [irr SPROCKET SUPPORTING Bram 
OUTER Mast (fig. 130). Install lift sprocket 
E ngs in sprockets and secure with bearing re- 
ajner Tings. Install liit sprocket spacers. Install 
Mer mast lift sprockets and insert lift sprocket 
paft through sprockets and bracket. Install the 
vt sprocket shaft nuts and tighten securely. Install 
‘ater mast stop bracket and secure to supporting 
with bolt and nut. 


e ASSEMBLE LIFT Sprocket SUPPORTING Bram 
ower) FOR INNER Mast (fig. 130). Install lift 
sprocket bearings in sprockets and secure with bear- 
jag retainer rings. Install lift sprocket spacers. 


Install inner mast lift sprockets and secure to sup- 
gorting beam with lift sprocket shafts. Install lift 
sprocket shaft nuts and tighten securely. 


Carriage shoe pin. . 
Carriage shoe, left. 

Carriage bracket, left (welded), 

Chain adjusting bolt. 

Chain adjusting bolt nut. 

Carriage idler sprocket. 

Carriage idler sprocket pin. 

Carriage stop pin collar. 
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fo Asset Carrero (fgs. 131 and 132). (1) 
Serew chain adjusting bolt locknuts on chain adjust 
ing bolts, and screw bolts into carriage, Install chain 
adjusting bolt nuts, and tighten the locknuts. 


(2) Install carriage stop pin collar and stop pin 
locknut on carriage stop pin. Install stop pin on 
carriage. Tighten set screw slightly and adjust the 
stop after mast assembly is installed. Install car- 
riage stop pin nut and tighten locknut. 


(3) Install carriage idler sprockets and secure to 
the carriage with carriage idler sprocket shafts. In- 
stall and tighten securely with carriage idler sprocket 
shaft nuts. Install carriage idler sprocket shaft 
lubrication fittings and place right and left carriage 
shoes on their carriage shoe pins. 


g. InstaLL Carrtace (fig. 128). (1) Install 


9. Carriage stop pin, 

10. Carriage shoe, right. 

11, Carriage, 

12. Carriage stop pin nut, 

13, Carriage idler sprocket bushing. 
14, Carriage idler sprocket pin nut, 
15. Lubrication fitting. 


Figure 131. Inside of carriage assembly. 
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lower lift sprocket supporting beam for inner mast 
and secure to inner mast with cight bolts, nuts, and 
lockwashers, Install carriage on masts. 

(2) Install inner mast spacer on inner mast with 
bolts, nuts, and lockwashers. 

(3) Install both tilt racks and secure to masts 


with tilt bracket pins. Secure tilt bracket pins with 
cotter pins, 


(4) Install chain tension spring on chain tension 
spring bolt; install chain tension spring bolt locknut 
on bolt. Install bolt on carriage; install chain ten- 
sion spring bolt nut and tighten the locknut. 

h. Instat Back Rest (fig. 128). Diive back 
rest into guides provided for it in carriage. 


161. Installation 


a. Connect Lirt Cuatns (fig. 127). (1) In- 


stall mast assembly on vehicle and secure with twr 
outer mast support bolts. | | 

(2) Install brake shoe retainer springs, cups, and 
retainer pins on both sides of brake shoe, 

(3) Place carriage on a wooden support so thy 
lift chains can be connected and so that there „y 
be no weight on the chains. Connect end of ji; 
chain to chain tension spring bolt with master j;,; 
with pins. Place master link pin link on opposis. 
side of chain and slide master link pin locks er 
master link pins. 

b. Connect Titt Stop Rop. Attach tilt stop rod 
clevis to the mast and secure with clevis and cotter 
pins. 

c. INSTALL Drive WHEELS. See paragraph 60, 
Perform all lift adjustments. (See 


d. ADJUST. 
par. 78.) 


Carriage back rest guide. 
Carriaye left shoe. 
Carriage idler sprocket lubrication fitting. 
Carriage idler sprocket shaft nut. 
Carriage shoe pin. 

Lift chain adjusting bolt nut. 
Lift chain adjusting bolt. 
Carriage idler sprocket shaft. 
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9, Carriage stop pin. 

10. Carriage stop pin collar. 

11, Carriage idler sprocket. 

12. Carriage right shoe. 

13. Carriage right bracket. 

14. Carriage stop pin nut. 

15, Carriage idler sprocket bushing. 
16. ‘Carriage left bracket. 


\ 
Figure 132. Carriage and lift sprockets. 
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1. Lower bracket. 8. Lift sprocket shaft. 
2. Lift sprocket supporting beam (lower) for inner mast. 9. Lift sprocket ball bearing snap ring. 
3. Cap screw nut. 10. Lift sprocket. 
4. Cap screw. 11. Lift sprocket ball bearing. 
5. Stop bracket. 12. Lift sprocket spacer. 

i ó. Cap screw nut. 13. Lift sprocket nut. 


7. Cap screw. 


Figure 133. Lift sprockets on lift sprocket supporting beam. 
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1. Outer mast guide shoc. 9. Lift sprocket ball bearing snap ring. 


2. Lift sprocket supporting beam (upper) for inner mast. 10. Outer mast lift Sprocket. 


3. Inner mast hook. 11, Outer mast stop bracket. 


4. Inner mast hook pin. 12, Lift sprocket ball bearing. 


5. Inner mast hook set screw. 13. Lift sprocket spacer. 
6. Outer mast guide shoe cap screw. 14, Lift sprocket nut. 
7. Outer mast guide shoe cap screw lockwasher. 


15. Lift sprocket supporting beam for outer mast. 
8. Lift sprocket shaft. 


Figure 134. Lift sprockets and bearings at top of mast. 
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Section XVI. LIFT MECHANISM 


General | 
he lilt mechanism consists of the lift control 


vith the linkage which connects the lever to 
p clutches: the engine power is transmitted 
h the clutches to the gearcase gears and from 
arcase to the lift chains through drive 
ets at the gearcase. 

jutch repair is covered in paragraph 152; 
air of the drive axle housing is covered in 
aph 208. Repair of mast assembly which 
s the lift chains to the carriage is covered in 
aph 165. This section covers the lift rod 
bracket assembly. 


| Removal of Lift Rod Guide Bracket 


aragraph 151. 


. Disassembly of Lift Rod Guide Bracket 


a. SEPARATE LIFT Rop GUIDE BRACKET ASSEM- 


MY From Interior Bearna Housing As- 


SEMBLY, Remove four carriage bolts which secure 
intermediate bearing housing unit to lift rod guide 
bracket unit. This separates the two units, 


b. Disassempre INTERMEDIATE Bearing Fous- 


ING AssEMBLY. The intermediate bearing housing 
unit is a part of the tilt mechanism and is covered 


—Anssection XVII, chapter 5. 


Cc. DisAssempty or Lirr Rop Gutpr BRACKET 
(fig. 135). (1) Remove cotter and clevis pins from 
clutch lift rod links and remove links from clutch 
lift rod nuts and bell cranks. Loosen clutch lift rod 
lock nuts and unscrew clutch lift rod nuts from 
clutch lift rods. 


(2) Remove cotter and clevis pins from lift links 
and remove clutch lift rods from lift rod guide 
bracket. Remove cotter pins from control bell crank 
pin and remove control bell crank pin from lift rod 
guide bracket. | 


Lift control bell crank. 
Motion control bell crank. 
Control bell crank pin, 
Link clevis pin, 

Clutch lift rod link. 
Clutch lift rod nut. 


Clutch lift rod lock nut, 
Clutch lift rod. 

Link clevis pin. 

10, Lift link, 

11, Lift rod guide bracket. 


© % N 


Figure 135. Lift rod guide bracket assembly. 
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165. Inspection and Repair of Lift Rod Guide 
Bracket 

Inspect all threads for damage, crossed, or burred 

threads; if necessary, straighten threads with a 

thread die. See that hell cranks and bracket are in 

good condition with no fractures or cracks, 


166. Assembly of Lift Rod Guide Bracket 

a. Assurit lart Rop Guide Bracker (hg. 
135). (1) Push control bell crank pin into lift rod 
guide bracket and secure with cotter pins. Install 
clutch hit rods in lift rod guide bracket and then 
install lift links on clutch lift rods. Secure links to 
rod with clevis and cotter pins. 

(2) Install clutch lift rod lock nuts on clutch lift 
rods and then install clutch lift rod nuts on rods. 
Do not tighten lock nuts until after assembly is in- 


Section XVII. 


168. General 

The ult mechanism consists of the power take-off 
unit which receives engine power from a sprocket on 
the clutch main drive shaft. Power is transmitted 
through a drive belt to an intermediate bearing 
housing unit, and then through a tilt worm housing 
unit to operate the tilt pinion and racks. This sec- 
tion covers the tilt mechanism. 


169. Removal 

a. Remove Power TAKE-OrF UNIT. See para- 
graph 81. 

b. Remove INTERMEDIATE BEARING HousiNc 
Unit. See paragraph 81. 

c. Remove Titr Worm Housinc AssEMBLy (fig. 
136). (1) Remove tilt worm housing drain plug 
and drain lubricant. 

(2) Remove six cap screws which secure tilt 
worm housing to tilt shaft bracket (left side). Hold 
or block tilt worm housing to prevent it from fall- 
ing. Remove tilt worm housing assembly. 

d. Remove Titt Swarr BRACKETS AND TILT 
Pinion. (fig. 137). (1) Remove cap screws which 
secure rack guide brackets to rack guide and remove 
rack guide. 

(2) Remove four bolts, nuts, and lockwashers 
which secure tilt shaft bracket (right and left) to 
angle side frames and remove brackets with tilt 
pinion. 

e. REMOVE Tir Racks. See paragraph 158. 


stalled in vehicle; these nuts are used to adjust h 
clutch shifting collar in neutral when the level ' 
in neutral, la 

(3) Install clutch lift rod links and secure t 
chich lift rod nuts and bell cranks with cle y; 
cotter pins, 

b. ASSEMBLE INTERMEDIATE BEARING Housty, 
Assemniy. The intermediate hearing housing r4 
sembly is a part of the tilt mechanism and js co 
ered in section XVII, chapter 5. ] 


0 the 
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c. ASSEMBLE Lirt Rop Gripe BRACKET asp ly. 
TERMEDIATE BEARING HOUSING AsseMetirs. Ag. 
semble the two units and secure with four Carriage 
holts. 


167. Installation 


See paragraph 155 for installation. 


TILT MECHANISM 


Worm wheel shaft. 
4. Intermediate tilt gear. 
5. Cap screw. 


1. Tilt worm housing. * 3. 
2. Tilt pinion. 


Figure 156. Tilt worm housing installed. 


170. Disassembly of Intermediate Bearing 
| Housing Unit 
a. Remove Power Titt Drive CHAIN (figs. 138 
and 139). (1) Block power tilt drive chain from 
turning by placing a block between a sprocket and 
the chain. (See fig. 138.) Remove the three nuts 


~ 
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Cap screw. 

Rack guide. 

Tilt control bell crank. 

Tilt pinion. 

Bolts, nuts, and lockwashers. ` 
Rack guide bracket. 

Angle side frame—right. 

Angle side frame—left. 


Figure 137. Tilt pinion in vehicle. 


10 9 8 
Tilt control bratket rod. 
Tilt control bracket (long). 
Tilt control bracket (short). 
Tilt control bell crank. 
Friction wheel. 

Power tilt drive chain. 
Friction drum. 

Lift control bell crank. 
Motion control bell crank. 
Lift control rod. 


Figure 138. Tilt controls with friction wheel and drum, 
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Friction 
Friction 
Friction 
Friction 
Friction 
Friction 
Friction 
Friction 


wheel shaft nut. 
wheel drive sprocket. 
wheel sprockets. 
whecl shaft. 

wheel shaft nut. 
wheel. 

wheel. 

wheel shaft nut. 


Wood block. 
Power tilt drive chain. 


Figure 139. Removing friction 
and friction wheel drive sprocket. 


Friction wheel shaft. 
Friction whecls. 
Friction drive bracket. 
Intermediate pulley. 
Friction drive bracket. 
Intermediate pulley shaft. 
Power tilt drive chain. 
Key. 
Friction wheel sprockets. 
Figure 140. 


whecl sprocket 


Friction wheel sprocket and 
bower tilt drive chain removed. 


b. Remove ERiction WHEELS (fig, I 4¢ 

Ed os J 

Drive remaining friction wheel sprocket 6 
hook 0 

other friction wheel shaft and remove Sprock | 


which secure the two friction wheel sprockets and 
the friction wheel drive sprocket on their shafts. 
(2) Drive friction wheel sprocket off one friction 
wheel shaft by driving on end of shaft. When the 
sprocket is off its shaft the power tilt drive chain 


th, 
from shaft. et l, 

(2) Drive the two friction wheels off the e. 
he friti, 


wheel shafts. , 
a 


Å 


can be removed. 
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Figure 141. Tilt sheave bracket, bearing housing, bearings, and friction 


1. Friction wheel with shaft assembly. 22. Intermediate pulley shaft. 
2. Retainer screw. 23. Intermediate pulley shaft ball bearing. 
3. Ball bearing retainer. 24. Intermediate pulley shaft ball bearing housing. 
4, Ball bearing. 25. Cap screw. 
5. Friction wheel ball bearing support. 26. Lockwasher. 
6. Friction wheel sprocket. 27. Nut. 
7. Flat key. 28, Flat key. 
8. Plain washer. 29. Intermediate pulley. 
9, Friction wheel shaft nut. 30. Tilt control long bracket. 
10. Friction drive bracket cover cap screw. 31. Bracket bolt nut. 
11. Friction drive bracket cover. 32. Lockwasher. 
12. Friction drive bracket. 33. Brack 
hae i . Bracket rod yoke. 
13. Friction drive bracket cap screw. 34 N 
14, Drive chain assembly. ee a 
15. Drive chain connecting link lock. 35, Bracket rod. 
16. Drive chain connecting link plate. 36, Tilt control clevis block. 
17. Drive chain connecting link with pins assembly, 37. Clevis pin. 
18. Intermediate pulley shaft nut. 38. Cotter pin. 
19. Plain washer. 39. Bracket cap screw. 
20. Flat key. 40. Bracket spacer. 
21. Friction wheel drive sprocket. 41. Tilt control short bracket. 
wheels. 


c. DISASSEMBLE INTERMEDIATE Puriey Snarr 
AssEMBLY (hg. 140). (1) Drive intermediate pul 
ley shaft assembly out of intermediate hearing hous 
ing. Remove nut which secures intermediate pulloy 
on shaft. 

(2) Press intermediate pulley off shaft and re- 
move key from shaft. Press intermediate pulley 
bearings off shaft, 


d. Remove Friction Wuert Bearings (fig. 
141). (1) Remove cap screws which secure friction 
drive bracket cover to drive bracket. Remove fric- 
tion drive bracket cover and remove intermediate 
bearing housing from drive bracket. 

(2) Remove cap screws which secure the friction 
wheel bearing retainers to the friction wheel bear- 
ing support. Drive friction wheel bearings out of 
retainers. 

e. REMOVE Friction Drive BRACKET (fig. 141). 
Remove two bolts, nuts, and lockwashers which 
secure friction drive bracket to tilt control brackets. 
Remove friction drive bracket. 

f. Remove Friction WHEEL BEARING SUPPORT 
(fig. 141). Remove two bolts, nuts, and lockwashers 
which secure friction wheel bearing support to tilt 


control brackets. Remove friction wheel bearing | 


support. 

g. DisassemBLE T1LT ContTrROL Brackets (fig. 
141). (1) Remove bolt, nut, washer, and tilt con- 
trol bracket spacer which secure tilt control short 
bracket to tilt control long bracket. This separates 
the two brackets. 

(2) Remove cotter pin, clevis pin, and tilt control 
clevis block from clevis of tilt control bracket rod. 
Loosen nuts on tilt control bracket rod and remove 
clevis from each end. 


171. Inspection and Repair of Intermediate 
Bearing Housing 

Clean all parts except the friction wheels in solvent, 
dry cleaning. Inspect power tilt drive chain for 
wear or breaks; replace links in bad condition with 
Inspect sprockets for chips, breaks, 
scores, or damage. Inspect keys and keyways for 
chipped or burred edges. Rotate ball bearings with 
the fingers and inspect for rough or noisy action, 
Caution: Do not spin ball bearings with compressed 
air. See that all threads are in good condition with 
no burred or cross threads. Straighten threads with 
a thread die if necessary. 


master links. 


172. Assembly of Intermediate Bearing Hous- 
ing 

a. ASSEMBLE Tira (fig. 
rar). Cr) Install nut and clevis on each end of tilt 
control bracket rod; do not tighten locknuts until 
after final assembly because adjustments of the tilt 
control rods must be made at that time. Install tilt 
control clevis block and tilt control bracket rod on 
tilt control bracket and secure rod to bracket with 
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clevis and cotter pin. 

(2) Assemble tilt control long bracket to short 
bracket with bracket spacer and secure with bolt, 
nut and washer. 

b. INSTALL Friction WHEEL BEARING SUPPORT 
(fg. 141). Install friction wheel bearing support 
on tilt control brackets and secure with two bolts, 
nuts, and lockwashers. 

c. INSTALL Friction DRIVE BRACKET (fig. 141). 
Install friction drive bracket on tilt control brackets 
and secure with two bolts, nuts, and lockwashers. 

d. INSTALL Fricrion WHEEL BEARINGS (fig. 
141). (1) Install friction wheel bearings in re- 
tainers and assemble to friction wheel bearing sup- 
port with cap screws. . 

(2) Install intermediate bearing housing in fric- 
tion drive bracket. Install friction drive bracket 
cover on drive bracket and secure with cap screws. 
- €. ASSEMBLE INTERMEDIATE PULLEY SHAFT As- 
SEMBLY (fig. 141). (1) Press intermediate pulley 
bearings on intermediate pulley shaft. Install key in 
shaft keyway and then press pulley on shaft and 
key. 

(2) Install nut which secures intermediate pulley 
on shaft. Press intermediate pulley shaft assembly 
into intermediate bearing housing. 

f. Instat Friction WHEELS (fig. 141). Press 
the two friction wheels on friction wheel shafts. 
Install friction wheel sprocket key in friction wheel 
shaft keyway, and press sprocket on shaft and key. 

g. INSTALL Power TiLT Drive CHAIN (fig. 141). 
(1) Place power tilt drive chain on friction wheel 
sprocket and press friction wheel sprocket on fric- 
tion wheel shaft. 

(2) Install the three nuts which secure the two 
friction wheel sprockets and the friction wheel drive 
sprocket on their shafts. 


173. Disassembly of Tilt Worm Housing Unit 

a, REMOVE GREASE SEAL RETAINER (figs. 142 
and 143). Remove nut which secures intermediate 
tilt gear to worm wheel shaft. Press friction drum 
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off worm shaft and remove friction drum key from 
worm shaft, Remove cap serews which secre 
grease seal retainer to tilt worm housing and remove 
grease seal retainer and gasket. Press grease seal 


out of grease seal retainer, 


Tilt worm housing cover. 
Friction drum. 

Grease seal retainer. 

Tilt worm housing. 
Worm thrust cover. 
Intermediate tilt gear. 
Power tilt drive chain. 


Figure 142. Tilt worm housing assembly. 
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b. Remove Worm AND SHAFrT (figs. 143 and 
144). Remove cap screws which secure worm thrust 
cover to tilt worm housing and remove worm thrust 
cover and gasket. Remove worm bearing locknut 
and worm bearing lockwasher. Press worm and 
shaft out of tilt worm housing. The front worm bal] 
bearing will be pressed off with the shaft. 


c. Remove Worm Bart Bearrnas (figs. 144- 
145). Press worm ball bearing off worm shaft. 
Press worm thrust bearing out of worm housing. 


d, Remove Worm Wueet Snart BEARING. (1) 
Remove cap screws which secure tilt worm housing 
cover to tilt worm housing and remove cover and 
gasket. Remove hearing spacer from tilt pinion 
bearing. (See fig. 143.) 

(2) Press intermediate tilt gear off worm wheel 
shaft. Remove worm wheel shaft (with worm 
wheel and the two worm wheel shaft bearings still 
on the shaft) from tilt worm housing. Remove in- 
termediate tilt gear key from worm wheel shaft. 
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(3) Press worm wheel and bearing off worn 
wheel shaft in one pressing operation, (See fo 
14.) Press remaining bearing off worm Whe 
shaft. Remove worm wheel key from worm Whee 
shaft. 


f 4 AG 
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1. Friction drum. 

2. Grease seal retainer cap screw. 
3. Grease seal retainer. 

4. Tilt worm housing. 

5. Tilt worm housing drain plug. 
6. Worm bearing lockwasher. 

7. Worm bearing lock nut. 

8. Worm. 

9. Worm thrust bearing. 

10. Worm wheel. l 

11. Intermediate tilt gear. 

12. Worm thrust cover. 

15. Worm wheel shaft bearing. 
14. Worm wheel shaft. 

15. Bearing spacer. 

16. Tilt worm hóusing cover. 

17. Tilt worm housing cover gasket. 


Figure 143. Tilt worm housing—covers removed. 


174. Inspection and Repair of Tilt Worm 


Housing Unit 
After cleaning, inspect all gear teeth for pits, cracks, 
chips, or breaks. Replace all gaskets. Clean ball 
bearings in solvent, dry cleaning, and dry thor- 
oughly. Caution: Do not spin ball bearings with 
compressed air. Rotate bearing and observe for 
rough operation and noise. 


175. Assembly of Tilt Worm Housing Unit 
a. INSTALL Worm WHEEL SHAFT BEARINGS (fig. 

146). (1) Press worm wheel shaft bearing on 

worm wheel shaft; be sure that bearing rests 


r on shaft. Place key in keyway of 
aft and press worm wheel and rc- 


vainst shoulde 
worm wheel sh 
raining bearing on shaft. 

j (2) Place the worm wheel shaft just assembled 
jn the tilt worm housing, Place intermediate tilt 
gear key in keyway of worm wheel shaft and press 
ntermediate tilt gear on shaft and key. 

(3) Place bearing spacer on worm wheel shaft 


11 tilt worm housing cover and gas- 
er to housing 


Mn 


bearing and insta 
ket on tilt worm housing. Secure cov 
with cap screws. 

b. INSTALL Worm BALL BEARINGS (figs. 144 and 


Press worm thrust bearing in worm housing 
all bearing on worm shaft. 


145). 
and then press worm b 


1. Worm wheel shaft. 
2. Worm wheel shaft bearing. 
3. Worm wheel. 


Figure 144. Pressing worm wheel and worm wheel s$ 
bearing off worm wheel shaft. 


hajt 


(figs. 143 and 


c. INSTALL WORM AND SHAFT 
and 


144). Press worm (with worm hearing on shaft) 
shaft in tilt worm housing. Install worm hearing 
lockwasher and worm hearing locknut. Install 
worm thrust cover and new gasket on tilt worm 
housing and secure cover to housing with cap 


screws. 
SEAL RETAINER (figs. 142 and 
| into retainer and install 
n tilt worm 


d. INSTALL GREASE 
Press grease sea 
r and a new gasket O 
ainer to housing with ca 
key in worm wheel 
on shaft and key. 

diate tilt gear to shaft. 


143). 


grease seal retaine 
housing; secure ret 
Place friction drum 
way and press drum 
which secures interme 


p screws. 


shaft key- 
Install nut 


Worm wheel shaft. 

Intermediate tilt gear. 

Tilt worm housing. 

Worm wheel shaft bearing 

Figure 145. Pressing worm wheel and bearing 
of worm wheel shaft. 


ASNAN 
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1. Cap screw. 14. Tilt worm housing cover. 
2. Bearing cover. 15, Cap screw. 
3. Gasket. “16. Friction drum. 
4, Lock nut. 17. Key, 
5. Lockwasher. 18, Cap screw. 
6. Worm thrust ball bearing. 19, Grease seal retainer. 
7. Worm housing filler and drain plugs. 20, Gasket, 
8. Tilt worm housing. 21, Oil seal. 
9. Worm wheel shaft ball bearing. 22, Worm ball bearing. 
10. Worm wheel shaft. 23. Tilt worm. 
11. Worm wheel, 24. Intermediate tilt gear. 
12. Tilt worm housing cover gasket. 25. Flat key. 

26. Nur 


13. Ball bearing spacer. | 
Ligure 146. Tilt worm housing assembly, 
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76. Disassembly of Power Take-off Bracket 
a. REMOVE PoWER Take-Orr HOUSING ann 
Cuatn. See paragraph 77h. 

pb. Remove Power Takr-orr Snart (fig. 147). 


Remove shaft nut with lockwasher which secures 
sprocket on shaft and remove sprocket from shaft. 


Remove sprocket key from shaft. Drive shaft out 
of bracket. 

c. Remove Power Take-Orr BEARING (fig. 
148). Remove cap screws and lockwashers and re- 
move bearing cover from bracket. Drive bearing out 
of bracket and remove oil seal from bracket, 

d. DissassemBLE Power TAke-Orr Snart (fig. 
148). Remove shaft nut, and lockwasher which 
secure tilt drive pulley to shaft. Press tilt drive 
pulley from shaft and remove key from the shaft. 

e. REMOVE Power TAKE-OFF CHAIN ADJUSTING 
Screw (fig. 148). Loosen chain adjusting screw 
lock nut and screw chain adjusting screw from 
power take-off bracket. 


177. Inspection and Repair of Power Take-off 


Bracket 
Inspect all threads for damage; if necessary, use a 


thread die to straighten up mashed or cross threads. 
After cleaning, inspect gear teeth for pits, cracks, 
chips, or breaks. Inspect keys and keyways for 
chipped or burred edges. Replace damaged parts. 


p 
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1. Shaft nut. 11. Bracket, 21. 
2. Lockwasher. 12. Oil seal. 22 
3. Tilt drive “V” belt, 13. Ball bearing. 23. 
4, Tilt drive pulley. 14, Bearing cover. 24. 
5. Flat key. 15, Driven sprocket. 25 
6. Shaft. 16, Lockwasher, ' 
7. Bracket cap screw. 17. Bearing cover cap screw, 26. 
8. Plain washer. 18. Chain assembly, 27. 
9, Screw lock nut. 19, Connecting link with pins assembly, 28. 
10. Chain adjusting screw. 20. Connecting link side plate. 29. 
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Bearing cover. 
Cap screw. 
Sprocket. 
Shaft nut. 
Shaft. 


on Se we N 


Chain adjusting screw. 
Screw lock nut. 

Tilt drive pulley. 

Shaft nut. 

10. Bracket. 


of oT O 


Figure 147. Power take-off bracket assembly. 


Figure 148, Power take-off assembly. 


27 28 29 


Connecting link lock. 

Bracket to housing gasket. 
Housing to clutch case gasket. 
Housing cap screw. 

Housing. 

Inspection cover to housing gasket 
Inspection cover, 

Lockwasher. 

Inspection cover cap screw. 
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178. Assembly of Power Take-off Bracket 

a. INSTALL Power TAKE-Orr CHAIN ADJUSTING 
Screw (fig. 148). (1) Install chain adjusting screw 
in power take-off bracket and tighten chain adjust- 
ing screw nut. 

(2) Adjust power take-off chain after power 
take-otf assembly is installed. 

b. ASSEMBLE Power Taxe-Orr Suarr (fig. 
148). Install key in shaft and press tilt drive pulley 
on power take-off shaft and key. Secure pulley on 
shaft with shaft nut and lockwasher. 

c. INSTALL Power Take-Orr BEARING (fig. 
148). Install new power take-off oil seal in bracket 
and press bearing into bracket. Install bearing cover 
on bracket and secure with cap screws and lock- 
washers. 

d. INSTALL POWER TAKE-OFF SHAFT (fig. 148). 
Press power take-off shaft into bearing in the 
bracket. Install sprocket key in keyway on shaft 
and press sprocket on shaft and key. Install shaít 
nut with lockwasher which secures sprocket to 
shaft. 

e. INstatL Drive BELT, Power TAKE-OFF 
CHAIN anp HousiNG. See paragraph 810. 


i79. Disassembly of Tilt Pinion (figs. 149 and 
150) 

Remove cotter and clevis pins which secure tilt con- 

trol upper rod to tilt control bell crank and remove 

tilt control upper rod. Remove set screw and tilt 

control counterweight from tilt control bell crank. 

Remove cotter pins at the end of the tilt control bell 


hoe 
$ 
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1. Tilt shaft brackel—right, 

2. Tilt control counterweight, 
3. Rack spacer bracket. 

4, Tilt pinion ball bearing. 

5. Tilt control bell crank, 

6. Tilt pinion shaft. 

7. Tilt control bell crank shaft. 
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crank shaft and remove tilt control bell crank shaft 
from tilt control bell crank. Remove tilt control 
bell crank. Remove tilt pinion assembly. Remove 
one tilt shaft bracket with rack spacer bracket. Re- 
move tilt pinion bearings from ends of tilt pinion 
and remove tilt pinion from shaft. Remove tilt 


Tilt control counterweight. 
Tilt pinion. 
Rack spacer bracket. 
Tilt shaft bracket, left. 
Tilt control bell crank. 
Tilt control rod—upper. 
Tilt shaft, bracket—right. 
Tilt control bell crank shaft. 
Rack spacer bracket. 
Figure 149. Tilt pinion with brackets. 
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8, Tilt pinion, 
9, Cotter pin. 
10, Rack spacer, 
11, Lockwasher, 
12, Cap screw. 
13. Tilt shaft bracket—left. 
Figure 150. Tilt pinion. 


shaft brackets (night and left) from rack spacer 
brackets. 


180. Inspection and Repair of Tilt Pinion 
Clean bearings in solvent, dry cleaning, and test for 
smooth action by rotating them by hand. Caution: 
Do not spin bearings with compressed air. After 
cleaning, inspect gear teeth for pits, cracks, chips, or 
breaks. See that castings are free of cracks. Re- 
place damaged parts. 
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181. Assembly of Tilt Pinion 

Install tilt pinion on tilt pinion shaft. Assemble rack 
spacer brackets to tilt shaft brackets (right and 
left). Place tilt pinion bearings in ends of tilt pin- 
ion. Install tilt pinion assembly in rack spacer 
brackets and tilt shaft brackets. Install tilt control 
bell crank between tilt shaft brackets (right and 
left) and insert tilt control bell crank shaft through 
tilt control bell crank. Secure ends of tilt control 
bell crank shaft with cotter pins. Install set screw 
and tilt control counterweight on tilt control bell 
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183. General 

_ Adjustable, internal. expanding brakes are used on 
the drive wheels. The brake bands, operated by the 
brake pedal, expand into drums which are a part of 


the wheel. 


184. Removal 


a. Remove Brake PEDAL (fig. 152.) Remove 


E 


4. Counterweight bolts. 


2, Frame channel, left. 5. Brake pedal bracket. 
3. Counterweight, right. 6. Brake pedal bracket cap screw. 


Figure 151. Brake pedal bracket. 


1. Rear counterweight. 


crank, Install tilt control upper rod on tilt control 
hell crank and secure with clevis and cotter pins. 


182. Installation 

a. INSTALL Tint RACKS. See paragragraph 160. 

b. Instan Tint SHart BRACKETS AND Tar 
Pinion (fig. 137). (1) Install tilt pinion with brack- 
ets on angle side frames. Secure the right and left 
tilt shaft brackets to the angle side frames with 
four bolts, nuts, and lockwashers. 

(2) Install rack spacer on rack spacer brackets 
and secure with cap screws. 

c. INSTALL TiLr Worm HOUSING (fig. 136). (1) 
Install tilt worm housing and secure to tilt shaft 
bracket with six cap screws. 

(2) Install tilt worm housing drain plug and fill 
with lubricant in accordance with instructions on 
War Department Lubrication Order. 

d. INSTALL INTERMEDIATE BEARING HousING 


Unit. See paragraph 182. 
e. InstaLL Power TAKE-OrF UNIT. See para- 


graph 81. 


BRAKES 


cotter pins securing brake pedal pin and remove 
pin from brake pedal and brake pedal bracket. Re- 
move cotter and clevis pins which secure brake 
pedal connecting rod to brake pedal and disconnect 
rod from pedal. Lift brake pedal off vehicle. 


y 


i 
& 


1. Brake pedal rod. 3. Brake bell crank. 
2. Brake lever rod. 


4. Brake lever and sleeve. 


Figure 152. Brake control rods installed. 
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10. Retracting spring. 


1. Brake shoe link. 
2. Cotter pin. 11. Brake shoe adjusting sleeve (female thread). 
3. Woodruff key. 12. Brake shoe anchor pin. 
4. Lock nut. 13. Anchor pin spring retainer. 
5. Brake shoe crank lever and sleeve. 14, Brake shoe antirattle spring. 
6. Brake shoe crank. 15. Brake link clevis pins. 
7. Brake shoe and lining. 16. Brake shoe lining. 
8. Brake shoe adjusting sleeve (plain). 17. Brake shoe lining rivet. 
9. Brake shoe adjusting screw and wheel. 18. Brake shoe. 
Figure 153. Brake assembly. 
128 
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Jam nut, 

Brake rog nut. 

Brake spring retainer. 
Brake spring. 

Brake spring guide stud. 
Brake spring guide. 
Brake rod. 

Brake rod yoke. 


Cotter pin. 
Brake rod clevis pin. 
Brake rod stop. 
Brake spring guide cover. 
Brake spring guide stud nut. 
Figure 154. Brake pedal spring and guide. 


packer (fg. 151). 
ghers securing 
and remove 


b. Rewove Drake PEDAL 
Remove four cap screws anid lackwa 
brake pedal bracket to counterweight 
bracket. 

c. Remove Brake LEVERS (fig. 152). (1) Re- 
and clevis pins securing brake pedal rod 


move cotter 
Remove cotter 


to brake bell crank and remove rod. 
and clevis pins which secure brake lever rods to 

P alte 
brake bell crank and to brake levers; remove brake 


lever rods. 

(2) Remove cotter pins securing brake hell 
crank shaft and remove brake hell crank shaft and 
brake bell crank. Remove bolts, nuts, and lock- 
washers securing brake bell crank brackets and re- 
move brackets. 

(3) Remove nut from brake shoe cranks and re- 
move brake levers and sleeves from brake shoe 


cranks. Remove key. 

d. Remove BRAKE SHOES (fig. 153). (1) Remove 
drive wheels. (See par. 69.) 

(2) Remove brake shoe retracting spring; brake 
shoe adjusting screw and wheel together with ad- 
justing sleeves will fall out. Remove brake shoe 


anchor pins, anchor pin spring retainers, and anti- 
rattle springs. Remove cotter pins from brake shoe 
link clevis pins. Remove clevis pins and brake shoe 
links from brake shoes and brake shoe cranks. 

e. Remove BRAKE PEDAL SPRING (fig. 154). (1) 
Disconnect brake rod from brake pedal. 

(2) Remove nut and stud securing brake spring 
guide cover and brake spring guide to rear body 
panel; guide cover will come free. 

(3) Remove brake spring jam nut. Compress 
spring and remove brake rod nut. Release pressure 
on spring and remove spring with retainer. Caution: 
Tension on brake spring will cause it to be released 
with considerable force. 

(4) Remove brake rod from bottom of spring 
guide, 


185. Remove Brake Linings 

If brake linings are worn down to 50 percent of 
their original thickness punch out the rivets and re- 
move the linings. 


186. Inspection and Repair 

Clean all parts except brake linings in solvent, dry 
cleaning. See that all coils in brake spring are 
equally spaced; if not, replace the spring. Inspect 
all threads for mashed or cross threads; if neces- 
sary, straighten threads with a thread die. Inspect 
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drum; if scored or damaged, turn down or install 
a new wheel. 


187. Install Brake Linings 

Install new brake linings and rivet them to the brake 
band in a riveting machine. The rivet heads must 
be countersunk so that they will not score the drum, 


188. Installation 

a. INSTALL BRAKE PEDAL SPRING (fig. 154). (1) 
Install brake spring and brake rod in brake spring 
guide. Install brake spring retainer, brake rod nut, 
and jam nut. Turn jam nut and lock nut on brake 
tod but do not tighten. 

(2) Install brake spring guide together with 
brake spring guide cover on rear body panel and 
secure with stud and nut. Connect brake rod to 
brake pedal. Turn brake rod nut until brake pedal 
is held in its “up” position and brakes are in their 
applied position. Test adjustment by setting ve- 
hicle (fully loaded) on reasonable incline. Vehicle 
should not move. Tighten brake rod nut and jam 
nut, 

b. INSTALL BRAKE SHOEs (fig. 153). (1) Install 
brake links on brake shoes and secure with clevis 
and cotter pins. Install antirattle springs with 
anchor pin spring retainers and secure with anchor 


pins, Install brake shoe adjusting serew ane whee] 
assembly (including adjusting sleeves), Instal 
brake shoe retracting spring. Secure other ends eg 
brake links to brake shoe cranks with clevis and 
cotter pins. 

(2) Install drive wheels. (See par. 69.) 

c. INSTALL BRAKE Levers (fig. 153). (1) Insta) 
key, brake levers, and sleeves on brake shoe cranks 
and secure with nut. Install brake bell crank 
brackets and secure with bolts, nuts, and lock. 
washers. 

(2) Install brake bell crank and brake bel] crank 
shaft. Secure ends of brake bell crank shaft with 
cotter pins. 

(3) Connect brake lever rods to brake lever anq 
brake bell crank and secure with clevis and cotter 
pins. 

(4) Connect brake pedal rod to brake bel] crank 
and secure with clevis and cotter pins. 


d. INSTALL BRAKE PEDAL BRACKET (fig. 151). 
Install brake pedal bracket on counterweight and se- 
cure with four cap screws and lockwashers. 


e. INSTALL BRAKE PEDAL (fig. 152). Install brake 
pedal on counterweight and connect to brake pedal 
bracket with brake pedal pin. Secure brake pedal 
pin with cotter pins. Connect brake pedal rod to 
brake pedal with clevis and cotter pins. 


Section XIX. MUFFLER 


189. General 

The water muffler is located on the left side of the 
vehicle and consists of a tank with cover containing 
2 quarts of water over which the exhaust gases flow. 


190. Removal 
See paragraph 55. 


191. Disassembly (fig. 156) 
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Legends for Figure 156. Muffler assembly. 


1. Manifold pipe union. 

2. Muffler pipe. 

3. Muffler pipe elbow. 

4. Support bar stud nut. 

5. Lockwasher. 

6. Support bar stud. 

7. Support bar. 

8. Body cover attaching screw. 
9, Body cover. . 
10. Water level indicator float rod. 
11. Baffle screw. 

12. Water level indicator float. 

15. Muffler body. 

14. Muffler elbow. . 

15. Attaching bolt with nut. 
16. Flange. 

17. Flange cover. 

18. Water filler pipe nipple. 

19, Water filler pipe tec. 
20. Water filler pipe tee drain plug. 
21, Water filler pipe. 
22, Baffle. 
23. Water filler pipe cap. 
24. Lockwasher. 
25. Body cover attaching screw. 


Figure 156. Muffler assembly—legends on opposite page. 
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a. REMOVE Firtrr Asskunny. Remove filler cap 
and unscrew filler pipe from filler pipe tee. Unscrew 
drain plug from filler tee. Remove filler tee from 
hller nipple. 

b. Remove Exuaust Firtines. (1) Remove 
manifold pipe union, upper muffler pipe, muffler 
pipe elbow, and lower muffler pipe from muffler 
cover, 

(2) Remove screws and lockwashers securing 
mufler cover on mufiler and remove cover, Re- 
move screws securing mufler baffle on muffler 
cover and remove baffle. Remove level indicator 
float rod and float from mufler cover, 

(3) Remove bolts, nuts, and lockwashers secur- 
ing mutiler flange cover and remove cover and 
flange. Remove elbow from muffler. 


192. Inspection and Repair 


Clean all parts in solvent, dry cleaning, and inspect 


for eracks, Tnapect threads for good condition: if 
s 

burred or cross threaded, use a thread die to 

straighten the threads. Replace damaged parts 


193. Assembly 

a. Install elbow on muffler. Install muffler taíl 
pipe flange cover and flange. Secure with bolts, 
nuts, and lockwashers. 

b. Install level indicator float rod and float jp 
muffler cover. Install muffler baffle on muffler 
cover and secure with screws, Install muffler cover 
on muffler and secure with screws and lockwashers, 

c. Install lower muffler pipe on muffler cover; 
install muffler pipe elbow, upper muffler pipe, and 
manifold pipe union. 


194. Installation 
See paragraph 59. 


Section XX. STEERING GEAR 


195. General 

The steering gear assembly consists of the steering 
hand wheel, reduction gears, steering shaft, steering 
shaft sprocket, and steering chain. The steering 
shaft sprocket is connected to the steering wheel by 
the steering wheel chain. 


196. Removal 
a. REMOVE STEERING HANLWHEEL UNIT (fig. 
157). Remove three screws and lockwashers which 
secure control housing cover to control housing and 
lift steering handwheel unit off control housing. 
b. DISASSEMBLE STEERING HANDWHEEL UNIT 
(fig. 156). Remove idler gear shaft from control 


Legends for Figure 157. Steering shaft, handwheel, chain, sprocket and bearings. 


Acorn nut. 

Lockwasher. 

Steering handwheel with spinner assembly, 
Spacer. 

Control housing cover bushing. 
Cap screw, 

Lockwasher, 

Control housing cover, 

Idler gear shaft. 

Lock nut. 

Plain washer. 

Steering shaft gear. 

Flat key. 

Steering shaft bushing. 
Steering shaft. 
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28. Steering idler gear. 


30. Flat key. 


housing cover. Remove acorn nut and lockwasher 
which secure handwheel to handwheel gear shaft. 
Press handwheel shaft with gear out of handwheel. 
Remove key from steering handwheel shaft. Inspect 
and press bushing out of control housing cover, if 


necessary. 

c. REMOVE STEERING SHAFT (fig. 157). (1) Re- 
move steering idler gear from control housing. 
Remove nut and washer securing steering shaft 
gear to top of steering shaft. Remove nut and 
washer securing steering. shaft sprocket to bottom of 
steering shaft. 


(2) Remove steering chain by unscrewing turn- 
buckle. Remove steering shaft sprocket and key 


16. Steering shaft collar. 

17. Needle bearing race. 

18. Needle bearing. 

19, Steering shaft sprocket. 

20. Steering chain assembly. 

21. Steering chain turnbuckle eye. 
22. Lock nut. ` 

23. Steering chain turnbuckle, 

24. Connecting link with pins assembly. 
25, Connecting link plate. 

26. Connecting link lock. 

27. Set screw. 


29. Steering handwheel gear with shaft assembly. 


Figure 157. Steering shaft, handwheel, chain, sprocket and bearings — legends on opposite page. 
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from bottom of steering shaft. Loosen set screw 
in steering shaft collar. 

(3) Press steering shaft down and out of the 
steering shaft gear. Remove steering shaft gear 
from control housing. Remove steering shaft from 
top of control housing. Inspect and, if necessary, 
press steering shaft needle bearing out of the left 


counterweight. (See fig. 158.) 


197. Inspection and Repair 


a. Clean all parts in solvent, dry cleaning. Inspect 
sprockets and gears for chipped, cracked, or broken 
teeth. Inspect chain for wear or broken links. See 


1. Left counterweight. 2. Steering shaft needle bearing. 
Figure 158. Needle bearing at bottom of steering shaft. 


Y 
Y 


2. Control housing. 
Figure 159. Bushing at top of steering shaft. 


1. Steering shaft bushing. 
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that connecting link is serviceable and side link iş 
present and securely locked. 

b. See that needle bearing at bottom of steering 
shaft operates smoothly and that there are no 
broken, chipped, or scored rollers. If damaged press 
bearing off race. Rotate ball bearings with fingers 
and inspect for rough action or noise. Inspect 
steering shaft bushing in control housing; if scored 
or worn, press bushing out and press a new bushing 
in control housing. See that all threads are free of 
burrs or cross threads; if necessary, straighten 
threads with a thread die. Replace all damaged 
parts. 


198. Assembly 


a. Press steering shaft bushing into control hous- 
ing and then try shaft in bushing. There should be 
o.001-inch clearance between the shaft and bushing; 
if not, ream the bushing to obtain this clearance. 

b. Press steering shaft needle bearing onto race 
and then test steering shaft in bearing. The shaft 
should fit without binding; if not, install a new 
bearing. 


199. Installation 


a. INSTALL STEERING SHAFT (fig. 157). (1) 
Install steering shaft gear key in steering shaft and 
press steering shaft gear on shaft and key. Install 
steering shaft through its bushing in the control 
housing. Slide steering shaft collar on shaft and 
insert shaft through needle bearing. Tighten set 
screw in steering shaft collar. 

(2) Install steering sprocket key in steering shaft 
and drive steering sprocket on shaft and key. In- 
stall steering chain. Turn steering wheels in a 
straight ahead position and have steering chain turn- 
buckle in the position shown in figure 62. Tighten 
turnbuckle making the steering chain adjustment as 
in paragraph 74. 

(3) Install nut and washer securing steering 
shaft sprocket to bottom of steering shaft. Install 


nut and washer securing steering shaft gear to top 
of steering shaft. Install steering idler gear in con- 
trol housing. 

b. ASSEMBLE STEERING HANDWHEEL UNIT (fig. 
161). Install steering handwheel key in steering 
handwheel shaft. Press steering handwheel shaft 
with gear in control housing cover. Install hand- 
wheel, Install acorn nut and washer which secure 
handwheel to steering handwheel gear shaft. Install 
idler gear pin in control housing cover. 

c. INSTALL STEERING HANDWHEEL Unit (fig. 
161). Lift steering handwheel unit on control 
housing and secure with three screws and lock- 
washers. 


Section XXI. STEERING WHEELS 


200. General 
The steering wheel assembly 18 located at the rear 
of the vehicle underneath the rear counterweight 


and consists of the steering wheel fork with wheel, 
sprocket, spindle, and nut. The steering chain con- 
nects the steering gear shaft to the sprocket on the 


steering wheel fork. 


For legends Figure 160. Steering wheel removed. 


Steering fork with spindle assembly. 
Steering wheel shaft castellated nut. 
Steering wheel shaft. 

Steering fork sprocket. 

Steering fork nut. 

Steering sprocket key. 

Steering wheel bearing. 

Steering wheel. 

Steering wheel tire. 
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Figure 160. Steering wheel removed. 


Cotter pin. , j 

eds wheel shaft castell a Uli Se. } 

A shaft castellated nut, 8. Steering wheel bearing spacer a ey cap screw. 

inca shaft 9, Steering fork with spindle assembly, 13 E puasher. 

Ball bearing 10, Flat head screw, "4 eering fork flange. 

Steering Sheel 11. Ball bearing retainer, 17. Steering fork sprocket. 
12. Steering fork ball bearing. 1 $ = ermg sprocket key, 

+: Steering fork nut. 


Figure 161. Steering wheel assembly. 
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201. Removal 

a. REMOVE STEERING WHEEL ASSEMBLY (fig. 
161). Remove steering fork nut, steering fork 
sprocket, key and drive steering wheel, and fork 
assembly out of counterweight. 

b. REMOVE STEERING Fork BrarinG (fig. 101). 
Remove cap screws and lockwashers securing stecr- 
ing fork flange to counterweight. Remove steering 
fork flange. Remove screws securing steering fork 
bearing retainer to steering fork flange. Remove 
steering fork bearing retainer. Remove steering 
fork bearing. 

c. REMOVE STEERING WHEELS, See paragraph 70. 


202. Disassembly 


Press tire from wheel with a tire press. 


203. Inspection and Repair 

Clean all parts except tires in solvent, dry cleaning. 
Inspect sprocket for chipped, cracked, or broken 
teeth. Inspect chain for wear or broken links. Ro- 


Section XXIl. 


tate ball bearings with fingers and inspect for rough 


action or noise. 


204. Assembly 


Press tire on wheel using a tire press. 


205. Installation 

a. INSTALL STEERING WHEELS. See paragraph 
70. 

b. INSTALL STEERING FORK DARING (fig. 161). 
Install steering fork bearing in steering fork flange, 
Secure steering fork bearing retainer, on steering 
fork flange with screws. Install steering fork flange 
on steering fork and secure with cap screws and 
lockwashers. 

c. INSTALL STEERING WHEEL ASSEMBLY (fig. 
161). Install steering wheels in steering fork as- 
sembly. Install steering fork sprocket key in steer- 
ing fork and drive steering fork sprocket on steer- 
ing fork and over key. Install steering fork nut 


and secure. 


DRIVE AXLE HOUSING 


2. Frame channel, left. 


Figure 162. Removal of axle housing bolts. 


1. Bolts. 
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Figure 163. Drive axle housing assembly. 


Pl 


206. General 

The drive axle housing consists of a differential 
with axle drive shafts which operate the drive 
wheels; and a worm and gear which operates the 
lift chain. 


207. Removal of Drive Axle Housing Assem- 
bly (fig. 162) 


a. Remove Driving Wueets. See paragraph 69. 
b. Remove Mast ASSEMBLY, See paragraph 157. 


c. REMOVE 10 Botts, Nuts, AND LocKWASHERS 
Wich Secure FRAME CHANNELS (RIGHT AND 
LEFT) TO COUNTERWEIGHTS. 


d. REMOVE DRIVE AXLE HOUSING ASSEMBLY. 


Axle drive shaft, left. 
Axle housing, left. 

Lift chain drive sprocket. 
Axle housing, right. 
Axle drive shaft, right. 
Brake rod. 

Brake bell crank bracket. 


208. Disassembly 

a, Remove Axir Houstnes (fig. 165). (1) Re- 
move drive wheel key from right and left axles. 
Remove cap screws and lockwashers securing axle 
housing bearing covers to right and left axle hous- 
ings. Remove axle housing bearing covers and 
gaskets. 

(2) Remove brake parts as instructed in para- 
graph 184. 

(3) Remove oil scals from axle housing bear- 
ing covers. Remove bolts, nuts, and lockwashers se- 
curing frame cross tie bar to frame channels and 
remove tie bar. Drive frame channels off axle hous- 
ings. (See fig. 164.) Remove axle drive shafts and 


8. Brake bell crank shaft. 
9. Frame cross tie bar. 


10. Frame channel assembly, right, 
11. Brake bell crank. 

12, Brake rod. 

13. Frame channel assembly, left. 


Figure 164. Drive axle housing assembly—removed. 
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Axle housing. 

Frame channel. 

Brake bell crank bracket. 
Brake bell crank shaft. 


A 2 oe 


Figure 166. Removal of frame channel from axle housing 


Lift drive sprocket. 

Lift drive sprocket nut. 

Axle housing, left. 

Axle drive shaft. 

Axle housing bearing cover gasket. 


dl 
le 
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Lockwasher. 
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Cap screw. 


Po 


Drive wheel key. 

Axle ball bearing. 

Oil seal. 

Axle housing bearing cover. 
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Figure 165. Axle housing bearing cover removed. 


bearings, Unscrew lift drive sprocket nuts, and re- 
move lift drive sprockets from worm spline shafts. 
Remove drive sprocket keys from worm spline 
shafts. | 


(4) Remove six bolts, nuts, and lockwashers, 1. Differential assembly. 
l and four cap screws which secure axle housings, 2. Bevel and spur gear cover. 
right and left, to center axle housing. Remove left 3. Axle housing inspection cover. 
and right axle housings and gaskets. Remove drive 4. Filler plug. 
axle oil seals from right and left axle housings. 5. Worm thrust cover. 
b. DISASSEMBLE AXLE HousinG (fig. 167 and 6 Oil level plugs. 
168). Figure 167. Drive axle housing assembly. 
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Worm spline shaft ball bearing. 
Worm spline shaft. 

Bevel and spur gear cover screws. 
Bevel and spur gear shaft. 

Bevel and spur gear cover. 

Worm thrust cover. 


Figure 168. 


Figure 169. Axle housing with bevel gear cover removed, 


Worm thrust cover screws. 

Bevel and spur gear. 

Bevel and spur gear thrust washer. 
Shaft support. 

Inspection cover screws. 
Lockwashers. 


Axle housing with covers removed. 


De A 


Inspection cover. 


W orm. 


Worm bearing lockwasher. 
Worm bearing lock nut. 
Worm shaft. 

Worm thrust bearing. 


Bevel and spur gear. 

Bevel and spur gear bushing. 

3. Worm wheel spline shaft ball bearing. 
4. Differential assembly. 

5. Worm wheel spline shaft. 

. Bevel and spur gear cover screws. 


. Bevel and spur gear cover. 
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(1) Remove four cap serews securing worm 
thrust cover on axle housing and remove cover and 
gasket. 

(2) Remove four cap serews and lockwashers se- 
curing inspection cover on axle housing, and remove 
cover and gasket. 

(3) Remove four screws securing bevel and 
Spur gear cover on axle housing and remove cover 
with gasket and shaft. Remove bevel and spur gear 


1. Internal gear. 
Figure 170. Pressing internal gear off worm shaft. 


2, Worm and shaft. 
3. Worm ball bearing. 


Figure 171. Worm assembly, 


1. Internal gear. 


O 


cover from shaft by removing dowel pin. Reach ine 
side axle housing and remove thrust washer ang 
bevel and spur gear with bushing. 

(4) Remove worm bearing lock nut and worm 
hearing lockwasher. Press worm assembly ont of 
axle housing. Press internal gear off worm and re. 
move internal gear key. Press worm ball bearing 
off worm, 

(5) Press worm thrust bearing out of axle hens- 


ing, 


i 
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1. Driver tool. 4. Differential assembly. 
2. Ball bearing. 5. Intermediate gear. 
3. Axle housing. 6. Worm spline shaft. 


Figure 172. Driving worm spline shaft in order to remove 
differential assembly. 


A 
1. Ball bearing. >. Differential assembly. 
2, Worm spline shaft. 4. Axle housing. 


Figure 173. Removing differential assembly. 


Deere REN TIAL ASSEMBLY (fig. 
from differential pinion 


(6) Drive worm spline shaft in until shaft has C. DISASSEMBLE 


s 384 inch. Sli Ap : 
moved about 8 inch, Slide worm spline shaft as- 174). Remove cotter pins 
sembly into pal shown in figure 172 to permit pin and remove differential pinion pin from differen- 
removal of differential assembly from axle housing. tial housing. Lift differential bevel pinions and side 


Spring SHAFT (fig. 


fig. 175:) d. DISASSEMBLE Worm 
p + | nant we s n 7 
(8) Press differential bearings off differential 176). 
housing. 


3. Intermediate gear. 


1. Worm spline shaft. 
4. Worm wheel. 


2. Ball bearing. 
Figure 176. Worm spline shaft assembly. 


—- - 


1. Differential housing. 4, Ring gear. 


2. Differential pinion pin. 5. Side gear. 
3. Cotter pin. 6. Differential pinion. 


7. Side gear. 
Figure 174. Differential assembly. 


1. Worm spline shaft. 
2. Ball bearing. 


3 


5. Worm wheel. 


2. Drive axle housing. Figure 177. Pressing worm wheel and ball bearing 


a Worm spline shaft assembly. 
bly. off worm spline shaft. 


Figure 175. Removing worm spline shaft assem 
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Press ball bearing off worm spline shaft by remo, 
ing intermediate gear and bearing together (inter. 
mediate gear slides on shaft and will slide off alon, 
with ball bearing). Remove bushing from interme. 
diate gear. Press worm wheel and ball bearing of 
worm spline shaft, 


209. Inspection and Repair 


Clean all parts in solvent, dry cleaning. Inspect gear 


uM tecth for chipping, scoring, and breaks. Inspect 
WT shafts on which gears are mounted for damage 
A pe Rotate ball bearings with the fingers and inspect fo- 


rough action or noise. Do not spin bearings with 
compressed air. Inspect threads for mashed or Cross 
threads; if necessary, straighten threads with 4 
thread die. Inspect keys and keyways for chipping : 
see that keys are a tight fit in keyways. Test gears 
on the shafts on which they are used and inspect for 
looseness. The bevel and spur gear must have a 
clearance of .0015-inch on the shaft with .003-inch 


I. Worm spine shaft. 2. Ball bearing. 3. Intermediate gear. backlash. The idler gear must have a clearance of 
Figure 178. Pressing intermediate gear ball bearing off ach he shai 
worm spline shaft. -OOI-inch on the shaft. 


E 


1. Worm assembly. 2. Bevel and spur gear and pinion assembly. 3. Worm wheel spline shaft. 
4. Differential assembly. 5. Worm wheel. 
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Figure 179, Arrangement of gearcase gears. 


210. Assembly 

a. ASSEMBLE WORM Wuerrt Spine SNAPT 
(fg. 180). Press worm wheel and ball bearing on 
worm wheel spline shaft. Install bushing in inter- 
mediate gear and ream to size, Install intermediate 
gear and ball bearmg on shaft. 

b. ASSEMRI E DirrereNTIAL (fig. 174). (1) 
Press differential bearings on differential housing. 

(2) Install side gears in differential housing. In- 
stall differential bevel pinions in differential housing 
and secure with differential pinion pin. Place cotter 
pins in ends of differential pinion pin. 

c. AssemBLE Drive Axte Hovsines (fig. 180). 
(1) Install worm wheel spline shaft assembly in 
drive axle housing. (See fig. 175.) Install differen- 
tial assembly in drive axle housing. (See fig. 173.) 
Press worm thrust bearing in drive axle housing. 

(2) Press worm ball bearing on worm. Place 
internal gear key in keyway of worm and press in- 
ternal gear on worm and key. Press worm assembly 
in drive axle housing. Install worm bearing lock- 


washer and lock nut. Turn nut up tight and bend 
fangs of washer over nut, 

(3) Position bevel and spur gear in drive axle 
housing. Install bevel and spur gear cover dowel 
pin and cover with gasket on gear shaft. 
gear and thrust washer in drive axle housing and in- 
stall shaft with cover in housing. Inspect for .005- 
inch backlash between bevel pinion and gear; grind 
washer to obtain proper hacklash. Secure gear 
cover to drive axle housing with four screws. 


Position 


(4) Install inspection cover and gasket on drive 
axle housing and secure with four cap screws and 
lockwashers. 

(5) Install worm thrust cover and gasket on 
drive axle housing and secure with four cap screws. 

(6) Install drive axle shaft and bearings in axle 
housing. Press worm wheel spline shaft oil seals in 
right and left axle housings. Install right and left 
axle housings and gaskets on drive axle center 
housing and secure with six bolts, nuts, and lock- 
washers and four cap screws. ~ 


8 9 10 19 8 

L 
1. Internal gear. 7. Worm bearing lock 

; g lock nut, 14. Bevel and spur ge shi 
2. Flat key. . 8. Worm wheel spline shaft ball bearing. 15. Bevel and pl van To 
3. Worm ball bearing. 9, Worm wheel. 16. Dowel pin AERE SEN 
4. Worm. 10. Worm wheel spline shaft. 17. Bevel sail 
5. Worm thrust ball bearing. 11. Thrust washer, 18. Attachi en eee 
6. Lockwasher. 12. Bevel and spur gear. 19. Ei 


13. Intermediate gear. 


Intermediate gear bushing. 


Figure 180. Transmission worm wheel, worm, shaft and gears 
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(7) Install oil seals in axle housing bearing cov- 
ers. Install drive sprocket keys in worm wheel spline 
shaft kevways. Press drive sprockets on shaft and 
keys and lock with nuts and lockwashers. 

(S) Drive frame channels on axle housings. In- 
stall frame cross tie bar and secure to frame chan- 
nels with bolts, nuts, and lockwashers. 

(9) Install axle housing bearing covers and gas- 
kets and secure with cap screws and lockwashers, 
Install drive wheel keys in axles, 

(10) Install brakes. (See par. 188.) 


b mii A rc ide it 


1, Bearing cover. 

2. Drive axle oil seal. 

3. Gasket. 
4, Drive axle left housing. 

5. Worm wheel spline shaft oil sceal, 
6. 
7. 


Gasket. 
Drive axle housing to clutch and transmission case 
gasket, 
8. Drive axle center housing. 
9. Gasket. 


10. Axle housing inspection cover, 
11. Oil filler pipe plug. 

12. Inspection cover cap screw. 

13. Gasket. 

14. Worm thrust ball bearing cover. 


211. Installation of Drive Axle Housing As- 
sembly 


a. INSTALL Drive AxLE Houstnc Assempry 


AND SECURE FRAME CHANNELS TO COUNTER- 
WEIGHTS with 10 Botts, Nuts, AND Lock- 
WASIIERS, 

b. Instat. Mast Assempry. See paragraph 
161. 

c. INsTALL Drivinc WHEELS. See paragraph 
69. 


28 21 26 


15. Worm thrust ball bearing cover cap screw. 
16. Gasket, 

17, Dowel pin. 

18. Bevel and spur gear cover. 

19. Attaching screw. 

20. Oil level plugs. 

21. Gasket. 

22. Drive axle right housing. 


23. Cap screw. 


24. Lockwasher. 

25. Drive axle bearing cover cap screw. 
26. Nut, 

27. Washer, 

28. Drive axle housing through bolt. 
29, Drain plug. 


Figure 181, Drive axle housings, and covers. 
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Section XXIII. 
12. General 


The control housing is the casting on the top of the 
vehicle at the operator's platform, This housing cov- 
ers the engine and the tilt mechanism, and acts as a 
counterweight. The control levers are mounted on 
the control housing. 


213. Removal 

a. Remove 10 bolts, nuts, and lockwashers which 
secure the control housing. 

b. Remove cotter pins securing control lever shaft 
to control housing and remove shaft. 


c. Lift control housing assembly off vehicle. 


214. Disassembly 

Disconnect control rods from levers by removing 
cotter and clevis pins. Remove motion control, tilt 
control, and lift control levers. 


= 
RTT eye 
SK E, 


Nov 


1, Motion control lever. 
2. Lift control lever. 
3. Tilt control lever. 


CONTROL HOUSING 


215. Inspection and Repair 


Inspect all parts for fractures, cracks, and breaks. 
Replace damaged parts. 


216. Assembly 


Install motion control, tilt control, and lift control 
levers. Install control lever shaft through the levers 
and control housing. Secure ends of control lever 
shaft with cotter pins. Connect control rods to levers 
aid secure with clevis and cotter pins. 


217. Installation 


a. Install control housing assembly on vehicle. 

b. Connect tilt control upper rod to tilt control 
lever and secure with cotter and clevis pins. 

c. Connect lift control and motion control rods 
to their levers and secure with cotter pins. 

d. Secure control housing with Io bolts, nuts, and 


lockwashers. 


ere: 


4. Control lever shaft cotter pin. 
5. Control housing. 
6, Steering shaft bushing. 


Figure 182, Inside view of control housing. 
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Section XXIV. BODY 


218. General 


The body consists of the counterweight, angle side 
frames, fenders, control housing, rear panel, and 
the upper and lower side panels. These parts house 
the engine, clutch, and control mechanisms. 


219. Removal and Disassembly 

a. REMOVE REAR COUNTERWEIGUT (fg. 183). 
Remove 12 bolts, nuts, and lockwashers which se- 
cure Tear counterweight to the right and left 
counterwelghts, 


b. REMOVE RIGHT AND LEFT COUNTERWEIGHTS 
(fig. 183). (1) Remove frame cross member and 
irame channels, right and left. (See par. 207.) 

(2) Remove tilt pinion assembly. (See par. 169.) 


( 3) Remove 12 bolts, nuts, and lockwashers 
which secure angle side frames to side counter- 
weights. 

(4) Remove rear panel assembly. (See par. 81.) 


(5) Remove control housing assembly. (See par. 
213.) 


(6) Remove cap screws which secure upper anq 
lower side panels to angle side frames, 


220. Inspection and Repair 
Clean all parts in solvent, dry cleaning. Inspect parts 
for cracks or fractures and, if necessary, weld parts, 


221. Assembly and Installation 

a. Install upper and lower side panels on angle 
side frames and secure with cap screws. 

b. Install control housing assembly. 
215.) 

c. Install rear panel assembly. 

d. Install angle side frames on side counter- 
weights and secure with 12 bolts, nuts, and lock- 
washers. 

e. Install-tilt pinion assembly. (See par. 82.) 

f. Install frame cross member and frame chan- 
nels, right and life. (See par. 211.) 

g. Install rear counterweight on right and lett 
counterweights and secure with 12 bolts, nuts, and 
lockwashers. 


(See par. 


(See par. 83.) 


Legends for Figure 183. Frame, side panels, and counterweights. 


1. Upper side panel. 5. Rear panel, 9, Frame right channel. 15. Left side frame. 

2. Front panel. 6. Right counterweight. 10. Frame cross member. 14. Left counterweight. 

3. Control housing. 7. Rear counterweight, 11. Engine support plate. 15. Lower side panel. 

4, Right side frame. 8. Counterweight cover plate. 12, Frame left channel. 16. Tilt chain guard plate. 
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Figure 183. Frame, side panels, and counterweights—legends on opposite page. 
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APPENDIX | 
SHIPMENT AND STORAGE 


l. Domestic Shipment 


Vehicle will be prepared in accordance with stand- 
ard commercial practice, 


2. Oversea Shipment 
To insure safe transit and to protect the complete 
vehicle from the elements, the following specifica- 
tions shall be adhered to by the shipping per- 
sonnel : 

a. Quartermaster Corps Tentative Specification 
JQD No. 1025A—Preparation of Materials Han- 
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dling Equipment and Special Purpose Vehicles 
(Unboxed) for Overseas Shipment. 

b. Quartermaster Corps Tentative Specification 
JQD No. 1021B—Preparation of Engines and 
Units, Spare Assemblies for Overseas Shipment or 
Storage. 

c. Joint Army and Navy Specification JAN-P- 
127—Tape, Adhesive, Pressure Sensitive, Water- 
resistant. 

d. Joint Army and Navy Specification JAN-P- 
116—Packaging and Packing for Overseas Ship- 
ment—Preservations, Methods of. 


APPENDIX II 


REFERENCES 
eee 


|. Publications Indexes 


The tollowing publications indexes should be con- 
sulted irequently for latest changes to, or revisions 
of, the publications given in this list of references 
and tor new publications relating to material cov- 
ered in this manual: 


FM 21-6, List and index of War Department 
Publications. (Lists TB’s, SB’s FM’s, TM’s, 
and LO's, concerning training.) 

FM 21-7, List of War Department Films, 
Film strips, and Recognition Film Slides. 
(Lists TF's, FS’s and FB’s by serial num- 
ber and subject.) 

FM 21-8, Military Training Aids. (Lists 
graphic training aids, models, devices, and 
displays. ) 


2. Explanatory Publications 


TM 1-455, Electrical Fundamentals. 

TM 37-2810, Motor Vehicle Inspections and 
Preventive Maintenance Services. 

TM 9-2852, Instruction Guide, Welding The- 
ory and Application. 

TM 21-305, Driver's Manual. 

TM 10-580, Automotive Electricity. 

TM 21-300, Driver Selection, Training, and 
Supervision (Wheeled Vehicles. ) 

TM 21-302, Operator Selection and Training: 
Materials Handling Equipment. 

TM 37-250, Basic Maintenance Manual. 

AR 850-15, Motor Vehicles. 

AR 850-20, Precautions in Handling Gasoline. 

TM 9-850, Cleaning, Preserving, Sealing, Lu- 
bricating, and Related Materials Issued for 
Ordnance Materiel. 
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WAR rR aN MODIFICATION WORK ORDER 
War Department e Washington 25, D.C. e 28 September 1944 


MODIFICATION OF TRUCK, FORK LIFT, VAUGHAN- 
MOBILIFT—MODEL LAW 


1. Major item affected: Pump, engine oil. 
2. Parts modified: Body, oil pump, 


3. Purpose of modification: To insure proper engine lubrication 
and reduce bearing failures by preventing the ball in the ball 
check (located in the bottom of the oil pump body) from floating 
in oil on the downward stroke of the pump. Failure of ball to 
reseat permits oil to be forced back into the crankcase instead 
of to the bearings. Modification insures reseating of ball check 
and positive lubrication. 


4. Drawings required to apply modification: See figure 1. 


5. Parts affected by modification: 
a. New parts required: 1g-inch-diameter steel pin (see fig. 1). 
b. Alternate parts: None. 
c. Discarded parts: None. 
d. Supply of parts required: 14-inch-diameter steel pin can be 
produced readily with materials and facilities ayailable at 
any third, fourth, or fifth echelon maintenance installation. 


6. Special tools: None. 


7. Special instructions: 

a. Applied by: Maintenance shop superintendent of chief 
mechanic, 

b. Time required: Two hours. 

c. Procedure of operation : 
(1) Remove crankcase and clean thoroughly. 
Examine and clean oil pump and sump. 
(2) Drill hole through oil pump body. Ream hole so that 
1g-inch diameter steel pin will fit into it tightly. The hole 
should be so located that the outside of the steel pin will be 
8%, inch above the top of the ball in the ball check when 
seated as shown in figure 1. 


AGO41B 610302°—44 1 


IMWO QM 8] 


(3) Install steel pin. | 

(4) Remove all drillings or particles of steel resulting from 
drilling and reaming the hole. | | 

(5) Replace sump and crankcase, making certain that oil 
pump piston or plunger enters the pump body. | 

(6) Fill erankense to proper level with oil. Remove inspec- 
tion plate on the side of the crankcase and turn the engine 
several times by hand, observing whether the pump is func- 
tioning properly and forcing oil to the crankshaft collar and 


connecting rod bearings. 


SKETCH OF PIN TO BE USED IN CHANGING 
VAUGHAN-MOBILIFT FORKLIFT OIL PUMP BALL 
CHECK FROM NEGATIVE TO POSITIVE 


CRANKSHAFT 


OIL PUMP TR 
A NY] 
Q 


CRANKSHAFT COLLAR 
CHECK VALVE 


OIL LINE 
IN AN a 
S NON AU | 
PISTON AN ESA 
AN NEIN e 
PUMP BODY MISAS 
ES RELIEF VALVE 


ZZJZ 


01 


Yim 
DO 


ISS ISS 
eZ 
( A 


OIL 


BNO 
ULL Ldn AIMAR ARRE RR OR LIA. 


1/8" PIN (TIGHT FIT) 


— 7/\6 BALL CHECK 
INSTALL PIN 3/32" ABOVE 
BALL — PREVENTS BALL 
FROM FLOATING IN OIL ON 
DOWNWARD STROKE OF 
THE OIL PUMP, 


Figure 1. 
(7) Replace inspection plate. 


d. Operation to be performed by: third, fourth, and fifth 


echelon maintenance installations. 


e. Comment with reference to published Modification Work 


Orders; None, 
» Disposal of discarded parts: None to be discarded. 
g. Classification: Urgent, 
h. Report of completion; Not required. 


= 
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8. Remarks: The prolonged suspension of the 


ball in the oil pump 
ball check occurs more fre 


ently in high viscosity oil. Because 
the viscosity of vil is higher when cold, it is important that this 
modification be completed prior to 
insure positive lubrication, 

LA. GQ, 800.4 (14 Sep 44),] 


winter operation in order to 


BY ORDER OF THE SECRETARY OF WAR: 
G. C. MARSHALL, 
Chief of Staff. 


OFFICIAL! 
J. A. ULIO, 
Major General, 
The Adjutant General, 


DISTRIBUTION : 

Armies (10); Corps (10); Sv C (10); Dept (10); IBn 1 (2); 
IC 9 (2); IC 55 (2) ; C of Tech Sv (25) ; Arm & Sv Board (2); 
Gen & Sp Sv Sch (10); ASF Dep (5); Class IV Instl, Tech 
Sv (5); Class III Sta (2). 

IBn 1: T/O & E 1-852, 1-857, 1-858. 

IC 9: T/O € E 9-816, 9-377. 

IC 55: T/O 55-260; T/O € E 55-117, 55-110-1. 

For explanation of symbols, see FM 21-6. 


AGO 41B U, 6. GOVERNMENT PRINTING OFFICE, 1944 


> el 
. 
, 
7 
à 4 
~ 
“$ 
s 
` ~s 
0 A 
$” 
. 
\ 
. 
y 
i 
(W 
, 
` 
' 
A \ 
i 
4 L 
A {ities 
` = oa 30% es į 
7 ' ) A i 
ý - ys Le we) ed tyes ot 
` ` y 
P y X 
t 
M \ 
{YJ 
dde! i 
KIN 
. 
s z ' / à 
j q ir ay 
í } f \ 
A i 7 
{ 
aN Q l Ml 
j h ] 
" 4 
i ae 
| Mie 
AA] ver) Y e 
My i! Pe. y 3 ° è . 
NA | n ’ 
a yd i ' | Ra i ; 
» at at y 
ory 4 ‘ i t cee . 
0 À Y ‘ ES 
y 1$ h ; ‘ i Es F 
‘ ve Y pl ` m - 
vi } 
\ 
g 
> a] n : r Ay 
» i 7 
/ ` w, - 
‘ 
. 
` P ‘ 
r i í 
\ 
de A 
Q 
\ 
W 
j j ‘ , A 
y * 
ad - 
, dal i i} . e ‘ 
g * + fist : 
: + . 
, B) . 
‘ . E y KS + 
, ' bade 
g ous + e 
A i 
» A” t > 
Ys Ñ 
| ` 
, 
#9 | 
ra 
' 
, 

” Ñ 
j . 
| 

I 

‘ - e 
4 
y . 
. y ‘fy 
À 
a, 
+ Eh het 
‘ eS S 
e , 


